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Improved Screw Machine. A Six-foot Shaper. is 20 inches wide at bottom, and has a bear- The driving pulleys are 24 inches diam- 
ing in the saddle 60} incheslong. The rib eterand carry 2} inch belts, the driving belt 
The first engraving on this page is ofa We have previously referred in these col- on topof the ram is 20 inches deep, 7 inches having aspeed of 96 feet to1of the ram. 
19 screw machine, which represents aline umns to an uncommonly large and heavy thick, and the ram weighs 3,814 pounds, or Belts are shifted one after the other, the 
of similar machines from 15’ to 22’, as built shaper built by the Hendey Machine Co., of nearly two tons. same as in a planer, and can be shifted 
py Bardons & Oliver, Cleveland, O. Torrington, Conn., for planing parts of The saddle has a bearing on the bed 60 either to reverse the ram or stop it at any 
“The machine has an especially well-sup- heavy punching and shearing machines. inches long, and from front to rear its bear- point by means of the lever shown at end 
ported main bearing for the spindle, of bed and connected to shifting 


mechanism. 

Motion is given the ram through 
the medium of acut rack and pinion 
of 5 inches face. The saddle can 
is an easy job for any good lathe be moved from the right hand end 
hand, The end thrust of the spindle — ,; = ~ of the machine by hand, and on the 
is taken at the front end of this = ‘~ : ky ) —=— =a Oe other end of the machine is a set 


the box being supported its entire 
length bythe upright. The box is 
made of phosphor bronze, in halves, 
and in such a way that its renewal 


box, and lost motion at the rear end : : mj __f oFsm LC a ———s of pulleys to move it in either 
of the game box. Spindle has 24 jaa — AK Py direction by power. The machine is 
hole through it. : ni i nnn , h i A A provided with power feed in all 


A new design of geared friction 
clutch is applied to the head, which 
is worked in the usual way by the 
vertical lever shown, and is fully 
protected, its especial point being 
its non-liability to injurious wear, 
and the fact that all adjustments 
called for by what wear does take 
place are made by ring nuts outside, 
so that they are easily accessible, 
and readily manipulated. 

The turret slide has an automatic 
feed of 11’, and an automatic re- 


directions, and is arranged to work 
from either end of the bed. The 
hand wheel on the saddle is to 
move the saddle by hand when 
setting tools tothe work. The head 
has automatic down feed controlled 
by the small lever shown just back 
of the head on the cutter bar. 

The weight of the tables in front 
rests upon ball thrust bearings and 
the thrust of the screw for moving 
saddle is taken in the same way. 

All important bearings on the 











lease. Turret revolves automatic- _ ) 3 == — machine are bushed with hard phos- 
ally, and can be firmly clamped ene” eee ene any phor bronze, and all shafts and 
during a cut, if desired. It has screws are of steel. 
six 13 holes. Turret revolves upon hard- We are now enabled to present an engrav- ing on bed is 614 inches. The saddle weighs Notwithstanding its great weight and size 
ened and ground bearings, and hasahard- ing of the machine which gives an accurate 4,565 pounds. The bed is 674 inches wide the machine is so arranged as to be con- 
ened tool steel index ring. idea of its appearance, though it perhaps over all, stands 42 inches high, and is 11 feet venient to handle, and is under easy control 
The alignment of the turret holes with does not so impress one with its unusual long, weighing 16,750 pounds. It can, of of the operator. Its entire weight is over 
the spindle is easily maintained by means size as a few figures of its dimensions do. course, be made of any desired length. 40,000 pounds. 
of taper wedges or gibs, q ——+ 
which extend the en- i We have all known 
tire length of the tur- *| the mechanic who 
ret block, and provide lay perce mae sam A ais spent most of his time 
for both lateral and ° Sey : ' = a eee in explaining why his 
vertical adjustment. >” - 5 = ; — work was not just as it 
The cut pe pe pas want rtd i* ih ~ ee cr. i he . 1 Bil ' seemed desirable to 
operated by either a bs : : ‘ pete ee have it, and the man- 


screw, Or a rack and 
pinion, and it can be 
provided with a hand 
orautomatic feed along 
the bed, if desired. 

An automatic chuck 
and wire feed can also 
be applied to the ma- 
chines, by which the 
rod is released, fed for- 
ward, and gripped 
without stopping the 
machine. 

The length of bed is 
78; greatest distance 
from end of spindle to 
face of turret, 267; 
largest diameter of 
cone, 134”; width of 
belt, 3}; shipping 
weight, about 3,000 
pounds, 

a ee 





ager of industrial es- 
tablishments whose 
utter failure to really 
manage anything was 
due to the perversity 
of employes, the ignor- 
ance of his employers, 
or everything and any- 
thing, in fact, except 
his own unfitness for 
the place. Such men 
are typified by the 
young man who stated 
as his reason for not 
dancing that: ‘I 
should like to dance, 
and I should dance, 
only the music puts me 
outand the girl gets 
in my way.” 
a - 

The recent denial 
by presidents of East- 
ern Trunk Lines of 














We have received 


ro E , an intention to reduce 
from the Massachu A SIx-FOoT SHAPER, 

setts Institute of Tech- wages, as it had been 
nology, Boston, Mass., a pamphlet giving The stroke of this shaper is six feet, and The two aprons on the front of the ma. rumored their intention was to do, is said 


times and places of entrance examinations the movement of the saddle upon the bed is chine are 36 inches by 86 inches, and each to have had a favorable effect upon Wall 
which are held in the various principal cities the same. The ram, exclusive of the head, carries a table 36 inches long, 30 inches street dealings, but we have no doubt its 
of the country. Pamphlet is sent tothose is 12 feet 8 inches long, is 34 inches thick wide, and 24 inches deep. With the aprons favorable effect upon business generally 
interested upon application. under the caps which hold it to the saddle, these weigh nearly 5,000 pounds each. was far more important. 
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Hardening and Smithing Processes. 


By B. F. SPALDING. 





Hardening small circular saws of an ordi- 
nary size, such as are used for slotting 
screws and work of that character, is not 
difficult, if advantage is taken of the well- 
known fact that when the saw plate is less 
than an eighth of an inch thick it will 
harden when pressed between two cold 
level plates. Indeed, saws much larger and 
thicker than these have been hardened in 
this manner. The pressure, as Mr. Good- 
year stated some years ago in the AMERICAN 
Macurnist, has no other effect than simply 
to bring the surfaces into contact close 
enough to insure good conductivity, in 
order that the heat may be rapidly ab- 
stracted from the object which is to be 
hardened, as quick cooling is the essential 
point in hardening. 

The conditions for hardening these small 
saws are: (1) steel of good hardening qual 
ity; (2) a good heat; (3) getting the pressure 
plates to bear quickly and evenly; (4) the 
surface of the pressure plates should be 
well oiled with some thick oil; (5) the 
plates should be massive enough to absorb 
the heat without becoming much heated 
themselves. 

Where only a few of such articles are 
wanted occasionally, it will hardly pay to 
make a special apparatus to harden them 
with, as most any two blocks with plane 
surfaces—the face of the anvil, and an old 
die, for instance—will fairly answer the 
purpose. Both the faces should be well 
oiled; the saw, after being heated, is quick- 
ly laid upon one, and a helper, having the 
other in his hands, brings it down upon the 
saw at once, and works it about a little to 
insure a level bearing. 

The design shown in Fig. 1 is for use in 
places where there is enough of this kind 
of work to pay the storage of a machine 
kept for this especial purpose. Such little 
things can often be made at odd times, 
when they really cost nothing but a little 
looking after by the foreman. 

The features of this machine are its com- 
pactness, and its being level-headed at all 
times, as well as being a dead head, which 
will not rebound when it is brought down 
hard, and suddenly, upon the saw. The 
dimensions of the parts may be modified to 
suit circumstances. This one is a purposely 
loose-jointed affair; the lower block, as 
shown, is 2'’x4''x13"’; the links, 1x4’x5” 
between centers; the upper block is 1’'x4’'x 
5’; the distance between centers in the 
block, 4”. That handle on top must set on 
the upper block loose enough to take the 
rebound; any kind of a loose weight will do 
the duty as well. 

The cut represents a recess of slight 
depth turned out in the lower block to re- 
celve the hot saws when they are delivered; 
something of the kind is needed, for they 
slip about with great facility; three low 
pins at the circumference would be an 
equivalent, or a spring pin, rising up in the 
center, would do if the saws were handled 
with tongs. 

Very good success will attend a careful 
man who heats and hardens a number of 
saws together onarod. The rod designed 
for this purpose, which is shown in Fig. 2, 
is a variation from the bolt and washers 
which are sometimes used. By putting a 
bolt through a lot of saws, and squeezing 
them up firmly between a washer under the 
head, and one under the nut, which are as 
large as the saw is at the bottom of the 
teeth, the teeth of that bunch of saws may, 
by skillful maneuvering, be brought to a 
hardening heat without getting the bodies 
of the saws hot enough to harden. Itisa 
good plan to use a little cyanide on them, 
and dip them in oil. The teeth will be 
hard, and the centers soft. By shrinking 
in cooling they get looser than any one 
would expect, and are liable to warp. 

Fig. 2 represents an inexpensive device 
for keeping sufficient pressure upon the 
sides of the saws while they are cool- 
ing, to keep them straight. This prevents 
the first slight inclination for them to crook 
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by keeping them so closely together that 
the oil has no ingress between them. It is 
simply a half-inch bolt, passed through a 
washer half an inch thick; then through 
a string of saws; then through a piece 
of gas pipe with a collar on each end; 
then through a flat spiral spring, a washer 
and nut The nut is screwed up enough 
to bring whatever pressure is needed upon 
the saws by the tension of the spring. The 
bolt may be about 24” in length. Seven 
inches of 1’’x}" steel, with the ends cut at 
opposite angles of 45 degrees, will make 








Fig. 1 


the spring by winding it around a ,°,” rod. 
The spring is far enough from the fire, so 
that its efficiency will not be lessened by 
having the temper drawn by the heat. 


In blacksmithing which, in its original 


sense, is smiting unbrightened iron, the - 


smiting, or striking a blow, is such an 
important element of the work, that every- 
thing that relates to the nature, character- 
istics, qualities, tendencies, capabilities, 
varieties, and effects of blows, is a subject 
of interest to the blacksmith at all times. 
Their study is constantly presented to him, 
from the time he first picks up his hammer 
in the flush of youth, till it drops from his 
nerveless grasp in the feebleness of age. I 
know it was about the first thing that pre- 
sented itself to my mind in my earliest effort 
to hammer anything on an anvil. I was 
just entered as an apprentice, and had got 
hold of an old flint-lock horse pistol. This 
weapon, of indifferent precision, lacked the 
cap which screws down upon the flint to 
fasten it into the hammer, and I concluded to 
make one out of a bit of scrap iron which I 
found, that I judged would be just the 
right size when I had hammered down the 
bevel on the upper side. Could have filed 
it, but was not I going to be a blacksmith? 
or what was I here for? Easy enough 
thing to hammer it; so I heated it, not very 
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Fig. 2 ann 
hot, laid it on the anvil, and struck it a 
‘*skew” blow to bevel it. Gee, whizz! 
That was the last I ever saw of it. 
Swifter than eagle’s wing it clipped through the 
alr, 
And lodged in some interstice, 
where 

Never found it! ‘‘ Dangerous thing!” 
I thought. ‘‘ Lucky it didn’t hit me!” 

The same kind of a skew blow {is used in 
making side tools for lathes. Fig. 4 shows 
the position of a hammer on the steel in 
smithing a side tool. The tool will not be 
driven away by a blow at this angle, if it is 
made soft enough by heat and the blow is 
struck in the right manner. 

Let it be remembered that the blow does 
not need to be struck in a straight line with 
the axis of the hammer, as in the line A, 
but although the hammer is in the position 
shown in the cut, the blow can be struck 
in the direction of the line B. This can be 
done just as well asa blow can be struck 
either with the edge or with the flat of a 
saber. It is evident that the blow struck 
in the direction of the line B will be as use- 
fully effective as one struck along the line 
A, while at the same time it will have much 
less tendency to drive the steel off from the 
anvil. I have never met with an anvil so 


I never knew 


smooth that the tool would not hug to it, 
provided the anvil was clean and exposed 
its bare surface to contact with the steel. 
Oil, varnish, soda or soapy water will make 
it slip ; clean water or salt water will not. 

It may appear odd that varnish should 





be mentioned as one of the things which 
will make a tool slip on the anvil, as it is 
a thing which doesn’t seem likely to get 
there to make trouble, but I got caught 
once with it, and any one else is liable to 
who gets a new, anvil, as I did when I first 
went to work for the American Machine 


Works, in Boston. General Manager Rad- 
ford wanted me to get an anvil to suit my- 
self, and I got a new one, with a narrow 
face, expressly for tool-dressing. The first 
tool I tried on the new anvil was a side tool, 
and when I struck it obliquely it flew like a 
bird. If I hadn’t had a good hold on its 
tail I should have lost that also. I could 
not make it stick until I had cleaned off the 
varnish which had been painted on it (by 
Mr. Peter Wright or Mr. Eagle, I presume) 
to preserve it from rusting. 

It used to be thought quite a trick to 
hammer out a five sided reamer on the anvil. 
Referring again to the illustration, Fig. 4, a 
five sided figure—pentagon—may be seen 
upon the anvil face, and the dotted line 
shows about the angle at which a side tool 
is hammered. It will be observed that to 
hammer out a five-sided reamer, the steel 
must be struck with the face of the hammer 
more oblique than in making a side tool 
but there is no great difficulty in keeping 
the steel in place without the manifestation 
of any tendency to move sidewise, provided 
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Fig. 3 
the direction of the blow is in a right line 
perpendicular to the anvil face irrespective 
of the obliquity of the hammer face. 

The softer the metal is made by heat the 
better it sticks to the anvil, and the less 
tendency there will be for it to move about 
under a skewing blow. I have a circum- 
stance in my mind which demonstrates that 
it is not such a very difficult matter to ham- 
mer a piece five sided ; and if it were not an 
utterly incredible story I would tell it—I’ll 
tell it anyway, if it is incredible, for I know 
it is true. 

In 1857, times were awful hard in New 
England. Able-bodied men, good mechan- 
ics, were running about all over the coun- 

B A 








Fig. 4 
try offering to work for their board—a very 


unwise and even wicked thing todo. One 
came to the shop where my father was 
foreman, and as they needed another black- 
smith he was hired at the regular rate of 
wages. His first job was on an order for six- 
sided—hexagon—nuts, three inches across 
the flats, 14’’ thick, hole 13’. No tool to 
shape them in—had to be hammered out 
into shape on the anvil, and by night he 
had something like a peck of them, all 
well made, but all five sided He said he 
‘thought they looked queer, but didn’t 
know why!” Did they discharge him ? 
No, sir! What, discharge a man who could 
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make five sided nuts all day and not know 
it? I guess not! They simply exposty. 
lated with him, represented how inconvep. 
ient it was to get a wrench on those odq 
nuts and begged for one more side to them. 
to make them even. These measures pre. 
vailed, and when he got over his hunger 
tremor, got his nerves steadied and his 
stomach pains soothed by a bread-and-but. 
ter anodyne, he put the sixth side on the 
nuts and eventually did the shop much 
good work. 

Having shown that five sided pieces cap 
be hammered upon the anvil, it is evident 
that there is no regular shape, except it may 
be three-sided pieces, which cannot be ham- 
mered. All pieces of an even number of 
sides, quadragons, hexagons, octagons, 
decagons, and so on, are easily made, be- 
cause in them every side has an opposite 
side, and when one side lles upon the anvyi! 
its opposite side lies parallel, and can he 
struck flat with the hammer. But in «|| 
pieces of an odd number of sides there is an 
angle opposite to every side, so that when 
any side lies flat upon the anvil the hammer 
blow must be always with the face oblique, 
but always less oblique in the heptagon, 
nonagon, and those of a greater number of 
sides than in the pentagon ; therefore, if the 
pentagon can be hammered, any regular 
shape with a larger number of sides can be 
hammered on the anvil with no other tools 
but the hammer—every regular shape ex- 
cept the triangular, and I never heard of 
any one who could hammer out a regular 
‘*three-square” on the anvil without any 
other tools. 

In striking with a hand hammer, there is 
a tendency to draw the blow towards the 
body. This is owing to the natural play of 
the muscles of the arm and shoulder. This 
fact isso well known among blacksmiths 
that the old process of making bolts ina 
hand-heading tool makes constant use of 
this principle. When the stock is upset or 
driven together for a head, it is quite apt to 
get anywhere else except central with the 
body of the bolt. 

Fig. 3 represents a bolt in a heading too); 
it has been in the tool before, and the head 
was driven down until it assumed the shape 
shown by the dotted lines. It was then 
taken out from the heading tool and ham 
mered until the sides of the head stood 
straight with the body. It is shown now as 
put back into the tool in such a position 
that the drawing blow of the hammer—in- 
dicated by the dotted line rising to the left 
—will draw the head over and distribute 
the stock centrally around the body. The 
stock moves in the direction of the lines of 
force, which are not dependent upon the 
arrangement of matter about the axial line 
of the hammer, but upon the course and di- 
rection of the motion. The line of force in 
moving bodies is coincident with the line of 
motion. 

One word of words: We write about 
‘‘three-sided” pieces and ‘“‘ five-sided ” 
pieces, but in the shop, where we speak 
our own language, which we have a per 
fect right todo, we understand each other 
perfectly when we speak of ‘‘ three square ” 
and ‘‘five square,” or any number of squares, 
meaning equal sides—not sides alone, but 
equal sides. It appears to me that we come 
nearer to expressing our exact meaning 
when we say ‘“ three-square” than when 
we say three-sided. ‘‘ Three-sided” might 
have unequal sides, but ‘‘three-square’ 
stands unequivocally for three equal sides 
We do not allow the quadrangle to usurp 
the title of ‘‘square,” but give the other 
figures an equal chance. 

—_+>e—___- 

Teacher—Give a synonym for the word 
“reduce.” 

Bright Boy—Equalize. 

“Wrong.” 

‘Well, that’s the word the railroads use 
when they reduce wages.” 

“Hum! Give a synonym for the word 
‘increase.’” 

‘*Equalize.” 

‘‘Nonsense.” 

‘‘Well, that’s the word the railroads use 
when they increase rates.”— Good News. 
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Serew Machine. 





We illustrate herewith an improved screw 
wachine, intended specially for the heavier 
classes of work in the line of studs, bolts, 
etc. For this purpose it is given unusual 
driving power, and is provided with a fric- 
tion clutch in the head by which the change 
is made to or from back gears without 
sacrifice of driving power. 

Spindle is of large diameter, and hasa 
21" hole through it. It runsin phosphor- 
bronze boxes which have means of taking 
up wear. 

A new chuck is supplied with the ma- 
chine, which takes stock from 4’ to 2,/,;” 
diameter without change of jaws, and ob- 
viating the use of collets or thimbles. 

The turret is hexagonal, permitting of 
heavy box tools with broad bases to be 
clamped against its flat faces, and also 
avoiding the use of hollow stems when 
working upon long pieces. The turret and 
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About Emery Wheels. 








By O. S. WALKER. 





An emery wheel may be compared to a 
milling cutter with an infinite number of 
teeth, the chips or material removed being 
infinitesimally small as compared with the 
cuttings of ordinary tools. The action of 
the emery wheel, however, differs from that 
of the milling cutter, inasmuch as the 
emery wheel is self-sharpening, and is valu- 
able only when it combines this feature 
with the necessary durability. It is evident 
that an emery wheel to work well, must be 
undergoing a steady diminution of diam- 
eter while in use, and a wheel that holds its 
size and shape best is the slowest cutter, 
but it does not follow that the fastest cutting 
wheel wears away the fastest. A coarse 
wheel cuts faster than a fine wheel, for the 
same reason that a coarse file will cut faster 
than a fine one, and because the texture 
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ing away of acertain amount of substance 
of the wheel will change the diameter of 
the smaller wheel much faster than the 
larger one, and a poor result is obtained. 

To sum up, the emery wheel should 
possess an advantage (of large diameter) over 
the more solid nature of the work operated 
upon, to obtain best results economically. 

To correct the tendency of an emery 
wheel to glaze, a variation in speed is often 
taken advantage of, as slowing down the 
wheel beyond a certain point decreases its 
cutting properties, and the work gaining an 
added advantage, helps to crumble away 
the wheel, thus maintaining a keen cutting 
surface. 

The proper width for an emery wheel is 
determined, in a great measure, by the con- 
ditions under which it is employed. As a 
general rule, the width of a wheel should 
be no greater than is consistent with the 
proper strength of the wheel asa whole. A 
wheel 10 inches diameter and }inch thick 
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surface remains keen. A glazed wheel be- 
ing one in which the cutting points are 
worn down without breaking away, and a 
wheel is said to be ‘‘ filled up” when the 
particles of metal adhere to its surface, both 
conditions being largely caused by undue 
toughness of the cementing bond of the 
wheel, and partly caused by forcing the 
work too rapidly. 

Soft and tenacious metals always tend to 
fill up a grinding wheel, but this difficulty 
is often overcome by scoring the surface of 
the wheel and rubbing off the periphery of 
the same with a coarse and hard emery rub 
stone, while moving the wheel by hand. 

a —— 
Engineering Bureau in Laneashire. 





In the engineering trades generally 
throughout Lancashire there is a gradual 
though slow improvement in the several 
branches in the various districts, though 
nowhere is there that general activity that 











turret stem are so bored that pieces of 1%! ’ 
diameter will pass entirely through. 

The turret slide has power feed in addi- 
tion to the pilot wheel, and is provided with 
an automatic stop. 

The alignment of the turret slide is main- 
tained by taper gibs. The turret saddle 
also has a taper gib at its base, by means of 
which the tools in the turret can be kept in 
line with the center of spindle. 

The friction device in the head, already 
referred to, is so designed as to be easy to 
operate, and all adjustments for wear can 
be made from the outside. The cutting-off 
rest has longitudinal and cross motion, and 
the latter may be changed from lever to 
screw feed by simply tightening a set screw. 

The column under the head is fitted up 
ag a cupboard for the reception of tools, 
fixtures, etc. 

Each machine is furnished with auto- 
matic pump, oil pan, double-friction coun- 
tershaft, wrenches, etc. 

The builders are the Lodge & Davis Ma- 
chine Tool Co., Cincinnati, O. 


ScREW 
of the wheel is more open, thus prevent- 
ing clogging or glazing. There are certain 
underlying principles involved in emery 
grinding, which, if properly understood, 
assist greatly in obtaining best results. 

A principle that is often lost sight of is 
the fact that, theoretically, the diameter of 
the wheel should be proportionate to the 
amount of material to be removed. 

Whenever possible, the diameter of the 
wheel should be four times the diameter of 
the work (for example, in cylindrical grind- 
ing), and it should hardly be expected to 
keep its original diameter after having 
ground an area of surface represented by 
two or three times its own circumference. 
It is evident that the tendency of any emery 
wheel is to grind a surface tapering or 
wedge shaped. It is also evident that such 
a surface might be a true surface, 7. e., pro- 
vided wear is even. 

It is a common fallacy to expect that a 
small wheel can be speeded up to do the 
work of a larger wheel; not only is the 
cutting material insufficient, but the wear- 
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is a good proportion fora wheel to use in 
cylindrical or plain surface grinding. The 
thickness at the periphery may be reduced 
to suit the grade of the wheel ; a soft grade 
requiring a wider surface in contact with 
the work. The greatest difficulty to con- 
tend with in grinding is the tendency of 
all emery wheels to heat the work. There 
are two remedies for this trouble, one is a 
liberal use of water on the work while 
grinding, and the other lies in the use of 
softemery wheels intelligently manipulated. 

On fine surface work the aim should be to 
advance the wheel over the work as fast as 
is consistent with smoothness, increasing 
the speed of both wheel and work when 
necessary, taking very light cuts and going 
over the surface a number of times. This 
method distributes the heat evenly, and the 
wheel has less time to wear during its 
passage over the work. This particular 
method of grinding, we think, has not yet 
obtained the appreciation that it merits. It 
should always be borne in mind that a 
wheel is free cutting only in so far as its 





could be wished. Boilermakers are better 
supplied with work than they have been for 
some time past. Some of the machine tool- 
makers are also fairly busy, but others, which 
depend mainly upon home trade, are not so 
well off for work. The heavy stationary 
engine builders’ continue to be well em- 
ployed, and several of the large cotton in- 
dustry machintsts have recently secured 
good orders, both for home and abroad. 
Some of the special branches of engineering, 
such as hydraulic and electrical engineers, 
are also fairly well off for work. The gen- 
eral branches are still quiet, and the average 
condition is only moderate, not really active, 
though the year is still young. On the 
whole, however, the prospects improve, and 
the outlook must be regarded as tolerably 
favorable. There is over the district a gen- 
eral absence of labor disputes in those 
branches of industry, and in the cognate 
trades, possibly due to the fact that the em- 
ployers generally have abstained from re- 
ductions in wages during the depression. 
In the fron trade there is a recurrence of 
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dullness, a lull in the buying for the pres- 
ent. Users have secured what they want 
for present purposes, and will not buy 
ahead at advanced rates. Makers hold 
firmly by the late rates, but business is re- 
ported to be done by merchants below those 
rates. Some buyers are said to be holding 
back for more favorable terms. One large 
order for pig-iron seems to be in this cate- 
gory. But makers are well sold for the 
next month or two, and, therefore, there is 
not much probability of lower rates for the 
present. The only iron that can be offered 
under the quoted rates is some that is held 
by others than makers, and this quantity 
does not appear to be large. District brands 
are, however, rather more plentiful, for the 
output has been larger of late. Some out- 
side brands are being sold under the makers’ 
quoted rates. Only a moderate amount of 
business is being done in finished iron, and 
there is a difficulty in maintaining the 
rates, though they are held pretty firmly in 
most cases. The steel trade appears to be a 
little less firm, but in the manufacturing 
branches the tendency is towards higher 
rates. The nut and bolt trades are but in- 
differently off for orders, and there is keen 
competition for any that come into the mar- 
ket. The metal trades generally are quiet, 
only a limited amount of buying going on. 
On the whole, the iron and steel trades have 
scarcely realized what was expected a short 
time ago, though it can hardly be said that 
there has been any retrograde movement in 
any particular branch. In the labor world 
all these branches are quiet, there being no 
signs of any movement in any direction. 
Peace may mean progress for all.—Hngi- 
neering. 
—_ ->e—__—_ 
Bench Forming Lathe. 





We have illustrated in these columns a 
forming lathe built by the Meriden Ma- 
chine Tool Co., of Meriden, Conn. 

The present illustration is of a similar 
lathe, but designed to stand upon a bench, 
and to doa line of work smaller in diam- 
eter, especially where its character is such 
as to require no support such as is afforded 
by the foot-stock on the regular lathe first 
referred to. 

All chucks and tools will interchange 
with the regular lathes, and on such work 
as does not require the support of a foot- 
block spindle, and which is not over about 
14 inches in diameter. This will do as 
much as the regular lathes. 

The bench lathe will turn to 14 inches 
diameter, but for work as large as this, the 
regular lathe is recommended, because being 
heavier and stiffer, it can be crowded more, 
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Twenty-two-inch Engine Lathe. 





We illustrate herewith a new 22-inch lathe 
recently brought out by the F. E. Reed Co., 
Worcester, Mass. 

It will be noticed from the engraving 
that the bed is of unusual depth for a lathe 
of this size, and it is thoroughly tied to- 
gether. 

The outside Vs are larger than usual and 
largerthan theinner ones to give extra wear- 
ing surface for the carriage. 

The live spindle is made from a crucible 
steel forging, and runs in boxes made of 
cast-iron, lined with genuine babbitt metal, 
which is put into the boxes in such a manner 
that it cannot work loose. The front bear- 
ing is 3} inches diameter by 6 inches long. 

Cone pulley has five sections, the largest 


of which is 14% inches diameter for a 3} inch 
belt, and the spindle is strongly back- 
geared, special care being taken to have the 
gears run smoothly. 

Carriage has long bearings on the Vs, and 
is gibbed front and back. Feed works are 
driven by an independent rod and patent 
friction feed, and by a patent variable feed, 
so that a large range of feed can be ob- 
tained. The power cross-feed is so arranged 
that the gearing does not lock in with the 
carriage feed and break out the teeth of the 
gearing in case both feeds are put in opera- 
tion at the same time. Lead-screw is made 
of steel, operated in connection with an 
open and shut nut. Rack pinion is arranged 
to disengage from the rack when lathe is 
used for cutting screws. Foot-stock is stiff 


and consequently will turn out more of the gy 


larger work. The piece shown in the cut is 
a safe hinge tip, and is held on the expand- 


ing chuck by means of a sleeve cast on for a | 


the purpose, and is cut off this sleeve by 
the cutting-off tool shown mounted on the 
top of the forming tool, after it is turned, 
the tightening of the chuck, turning, and 
cutting-off being done by a single motion 
of the one lever shown, and at the rate of 
5,000 in 10 hours, ready to plate. 

The bench lathe is also adapted to light 
brass work, by the addition of a longitudi 
nal adjustment of the tool carriage, by 
means of a screw and wheel at the end of 
the bed. This is not shown in the cut, as 
it is not needed on soft metal work, for 
which the bench lathes are mostly used, as 
the larger lathe is recommended for brass 
work. 
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Professor—‘‘We have several special 
courses, and the one you are to choose must 
depend on the trade or profession you de- 
sire to follow.” Aspiring Youth—‘‘ My 
father wants me to be a bridge-builder, but 
I should like to be a dramatist.” Professor 
—‘* Very well; take the course of mechapn- 


ical engineering. That will fit you for both.” 
—Street & Smith's Good News. 

The above is the paragrapher’s way of 
alluding to the fact that there seems of late 
to be a tendency to employ upon the stage 
more machinery than actors. 
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Late Experiments Approaching “ Center 
Blast.” 





By Tyos. D. WEstT. 





In the AMERICAN Macuinist of March 8, 
1894, the writer, in answer to an inquiry 
from P. C. Forrester touching the subject 
of a ‘‘cold center” and center blast, called 
some attention tothe closing in of the lin- 
ing of a cupola over the tuyeres in order to 
bring the blast toward the center, but as 
the subject of the above article referred to 
was more for the purpose of setting forth 
the conditions necessary to ‘‘ long heats” or 
steady running of a cupola, I did not dwell 
upon the question of contracting cupolas as 
much as I would like to have done, hence 
this article. 


About nine months ago, after having 
given the ‘‘ bottom center blast” the trial 
illustrated in the AMERICAN Macuinist of 
November 2, 1893, the writer concluded to 
give his attention to the formation of a 
cupola’s lining with a view to learn if the 
same results could not be attained by a con- 
traction ora protrusion of the inner walls 
of the linings just over the tuyeres. The 
first experiment which I tried was to bring 
in the lining all around the cupola over the 
tuyere, about as shown at PB in the AMERI- 
CAN Macurnist of March 8, 1894, or in the 
accompanying ‘‘cut,” Fig. 4,at @. This 
plan showed quite an improvement in the 
matter of greater economy in fuel, saving 
of lining and faster melting over the straight 
cupola. But feeling a nearer approach to 
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TWENTY-TWO-INCH ENGINE LATHE. 


and strong, has a long bearing on the bed, 
and carries a spindle of ample size. 

Countershaft pulleys can be oiled while 
running and without removing the belts. 
With 10-foot bed the lathe weighs 4,050 
pounds. 

—_>e—_-_——- 

Our readers will be glad to know that 
the continuous and phenomenal success of 
Messrs. Angus Sinclair and John A. Hill 
with their journal, Locomotive Engineering, 
has compelled them to seek more roomy 
quarters for the transaction of their busi- 
ness, which they have found in the new and 
elegant building at 256 Broadway. 


the center with a forcible blast would far- 
ther increase or add to the utility of the 
above three points, I remodeled the shape 
of the lining after the plan illustrated by 
the cut seen at Fig. 3. This plan I con- 
tinued using for about six months with 
very satisfactory results, attaining closely 
the results I did with the ‘‘ bottom center 
blast tuyere” shown in the issue of Novem- 
ber 2, 1893. 

By an examination of the plan, which 
shows a section through A B, there will be 
seen two projections extending out 18’ 
from the inner surface of the lining, the one 
on the side at A standing higher than on 
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the side B. The side A or projection / 
was carried up higher for the purpose 

having an upper tuyere D to aid reachins 
the center with a blast to blend with th. 
blown in at the tuyeres Hand F'to attai: 
the end sought by ‘‘upper tuyeres.” The 
only objection we found to this plan w 
the repairs necessary at every heat to keep 
the point at H in right form, owing to i's 
being so close to the ‘‘ melting point.” The 
lower tuyere projection A called for but 
little repair, as atthe end of six months’ 
runnings of three heats a week it show 


Fig. o 
fa 


> ~~ 


Oo & e 


77) 


alae ad 

















“ 
sa 
= act 
Aw 


but little wear. Some might think that 
bringing in a cupola so radically as illus 
trated in this case would have a tendency 
to ‘‘bung up” a cupola. To start, we 
would say we found no difficulty on this 
score with our weight of heats, and to ex 
plain why it might for some be well to dis 
cuss the logic of practice followed. In this 
formation it will be seen that the area at 
the height of the lower tuyeres gave a form 
of 28 inches by 56 inches, which, when 
taken into consideration, left an area in pro 
portion to that above the projections A and 
M ample toinsure successful working as long 
as the cupola was slagged out properly, 
and which is an element calling for practice 
in any form of acupola where long heats 
are necessary. Slag getting into cupolas, 
tuyeres, or reaching their level chills very 
readily from the effects of a cold blast blow 

ing into or on it, and would soon ‘buny 

up” any form ofa cupola if not run off as 


i 
imme”) fast as accumulated. Of course, if a heat 


is a light one for the size cupola used, it is 
not really necessary in any case to go to the 
expense of ‘‘slagging out,” but in a size of 
cupola shown, it is necessary after 20 tons 
to do ‘‘slagging.” The heats we “run off” 
range from 40 to 60 tons, and after 10 tons 


N and before each tap let the slag run off. 
We are not now using the projection // 


or the upper tuyere J, but have fallen back 
~ on eur original plan, as shown at B in the 
~—~illustration of March 8, 1894, and experi 


menting how far it is advisable to carry 
this projection forward toward the center 
In the cut Breferred to above, we hada 
projection all around the cupola so that th« 
diameter at the point shown at M, in Fig 
4 here presented, measured about 58 inches 
A few weeks ago we remodeled the tuyer 
portion and are now working with th 
cupola lined, as shown at M, Fig. 4, and 
plan section of same through 0 P, and 
when this burns out so that re-lining i: 
necessary we will close in more and continuc 
doing so ‘‘little by little” until we find by 
trial how far it is practical with our weight: 
of heats to extend the lining in over th 
tuyeres, as described in Fig. 4. 

I would say we have not abandoned usin; 
the projection A, Fig. 3, but are using it i: 
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connection with our latest plan, as shown 
by the dotted line at R seen in the plan 
view of Fig. 4. 

This idea of contracting a cupola at the 
tuyeres cannot be said to be a new idea, for 
we find similar suggestions in the profiles 
of the ‘‘Gerhardi cupola,” the ‘‘ Ireland 
cupola,” the ‘‘ Woodward cupola” and the 
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“Herberty cupola,” the latter of which 
comes the nearest in design to approaching 
the principle here outlined in Fig. 4, but 
the plan of running out projections, as il- 
lustrated at Hand K, Fig. 3, is entirely 
original with the writer as far as his know] 
edge goes, and I can say it has been effective 
in achieving commendable results. 

The objection I would have to the “ Ire- 
land,” ‘*Gerhardi,” and the ‘‘ Woodward 
cupolas ” is, that their lower tuyeres instead 
of being below the crown or projection M, 
as at S, seen in Fig. 4, are all up on a 
level with the smallest diameter of the 
cupola projection, something after the idea 
seen at #, in Fig. 3, or like that shown in 
Fig. 2, seen in the AMERICAN Macuinist of 
March 8, 1894, and which as here used is 
not so objectionable for the reason there are 
only two tuyeres at the narrowest portion, 
whereas was the cupola brought in all 
around it so asto bethe same diameter, and 
all the tuyeres were carried forward with- 
in circle with A, we would find conditions 
much more favorable to cause a cupola to 
bridge over right at and above the tuyeres, 
and for these reasons the advantage in 
locating the tuyeres below the crowns A 
and M, Figs. 3 and 4, when all are an equal 
distance from the center should be apparent, 
as this not only prevents the droppings of 
iron getting into them, but also affords a 
larger area of cupola space for chilling and 
bridging over. 7’ and X, Fig. 4, show the 
position of upper tuyeres which the writer 
now uses in connection with the lower 
tuyeres, as shown, and I now think I shall 
put in another row, as seen at V W, Fig. 4, 
the next time we re-line. Upper tuyeres do 
not cause ‘‘ bunging up” or chilling of ma- 
terial in front of them like lower tuyeres, 
hence there is not the objection to them 
being placed at the narrowest portion of a 
cupola, as cited above, for lower tuyeres. 

Che time elapsed since writing this article 
and receiving the proof is about two weeks, 
and during that period we have been work- 
ing with the cupola as seen at Fig. 4. 
Above, the reader will have noticed I state 
we will try bringing the cupola in still 
smaller than 46 inches over the tuyeres. I 
would now say we have reached the limit, 
and the longer I use it as.shown at Fig. 4, 
the less satisfied I am with the results. 

It did not work as well at the start as Fig. 
8, but I did not know but it was mainly 
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due to a very poor quality of coke received. 
Since obtaining a better article in fuel, I 
find but little improvement, and in a few 
days I shall remodel the cupola back to form 
Fig. 3, as with this plan, excepting the 
‘‘bottom center blast tuyere” plan shown 
in the AMERICAN Macuinist, November 2, 
1893, I have obtained better all-around 
melting results than with any other princi- 
ple which I have used for a large cupola. 

The objection we find to plan Fig. 4 is, 
after about twenty tons are melted, it com- 
mences to rapidly clog between the top of 
the tuyeres and the underside of the pro- 
jection thereby retarding melting, and in the 
morning it is a combined clog of coke iron 
and slag all around the cupola at the point 
Y, causing not only a loss of iron, but mak- 
ing extra labor for cleaning out and getting 
the cupola ready. For 20-ton heats it will 
work very well for such a size cupola, but 
for larger heats, the plan shown at Fig. 3 is 
much more preferable. 

— ope 
A New Taper Attachment. 

We present herewith illustrations of a 
taper attachment for lathes which, though 
it resembles the Slate in its principle of 
operation, is so modified in construction and 
method of operation as to make it essen- 
tially new. 

In this device the taper attachment moves 
with the carriage, and is thus always ready 
for use at any part of the bed, however 
long the latter may be. 

The attachment consists essentially of a 
bracket which is bolted tothe rear of the 
carriage, as shown in cross-section at Fig. 
1, and in plan at Fig. 2. On this bracket 
a dovetailed slide is formed as shown, to 
which is fitted a bar, having an extension 
to the right, as shown in Fig. 2, by which 
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which the cross-feed screw is connected, as 
shown in Fig. 1. 

When the taper attachment is not in use 
the clamping screw, Figs. 2 and 3, is loose, 
and the whole device moves with the car- 
riage without affecting the motion of the 
cross feed slide. But when the small slid- 
ing block at the right of the carriage, Figs. 
2 and 8, is clamped to the lathe bed it holds 
the lower parallel bar (Fig. 1) first referred 
to, and also the taper bar above it, so that 
they do not move with the carriage, and 
consequently the cross feed screw and tool 
are moved in or out corresponding to the 
angle to which the bar is set. The cross- 
feed screw is splined into the sleeve gear in 
front, which gives the automatic cross-feed, 
and the crank handle is keyed to the same 
sleeve. 

Fig. 4 shows the method of clamping the 
cross-feed nut to the block, and Fig. 5 the 
method of clamping the bar when desired; 
the clamping block in this case being bored 
out to clear the threads of the cross feed 
screw. Fig. 6 is a cross-section of cross- 
feed screw, sleeve gear and cross-feed bush. 

Owing to the fact that this attachment 
is not fastened to the bed of lathe, except by 
the small clamping block it can be applied 
to the lathe without moving it. It is made 
by the Bradford Mill and Machine Tool Co., 
Cincinnati, O. 

- 6 eB 
To Replace Teeth in a Spur Gear. 





By I. Wurrennan. 

Though spur gears are not used as fly- 
wheels as much as they used to be when 
the great Centennial engine with its cut- 
gear connections exemplified its highest 
possibilities, yet there remain a great 
many engines still in good service in which 


































































































it is connected to a sliding block (shown 
separately at Fig. 3) which can be clamped 
by a bolt to the rear V of the lathe. Above 
this bar, which is itself always parallel to 
the motion of the carriage, is another bar 
which swivels upon it to the desired angle, 
and sliding upon this is the usual block to 
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New Taper ATTACHMENT. 


they are used, and so it often occurs that 
the jack gear, or pinion, as well as the fly- 
wheel will break out some of its teeth, and 
it will pay to replace them rather than make 
a new gear. To do this we first make a 
template of tin to the shape of the end of a 
good tooth in wheel, allowing the template 
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to extend one-tenth of the pitch below the 
base of the tooth and wide enough to form 
the fillet. Mark off the size of the dovetail 
proposed in the template upon the rim, al- 
lowing } inch per foot taper on driving 
side, and the angle of side about 3 degrees. 
If the new tooth is forged in wrought-iron 
the ends may be squared to the length in 
the lathe, just truing up one end, preserv- 
ing the center, and yet having no projec- 
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tion, so that the template may be laid upon 
it. The rim of wheel may be slotted in its 
place with a portable key-seating machine, 
or by hand, if not convenient to take it to 
the shop. 

The tooth is first planed upon centers, 
first the dovetail, of which one side is 
planed parallel to the centers, while the 
other edge is tapered to ;, inch per foot to 
fit slot. Planing parallel edge first, from it 
may be laid off the width of slot at the large 
and small ends, then pack up the center 
with surface gauge to the marks, thus plan- 
ing it until it will fill the slot, allowing for 
driving up to a tight fit. The tooth may 
be scraped and filed to a fit, then spaced 
and laid off on its face in relation to the 
other teeth, then bedded in red lead and 
driven home. 

Drill and ream through the tooth and rim 
of wheel to suit studs with heads counter- 
sunk about two-thirds depth of tooth and 
one-third the diameter of the thickness, and 
may be tapped into the rim or bolt through 
with check nuts on the inside as shown. 
The tooth may be cast of bronze, and so 
save some shaping. 
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LETTERS FROM PRACTICAL MEN, 





The Limit of Age of Boilers, 
Editor American Machinist : 

I have been interested in the discussion 
concerning the limit of endurance of boil- 
ers, and the age where the line of safety 
comes in as far as the operation can be 
counted. 

Mr. Wakeman’s letters are always enter- 
taining, but where the limit of age should 
be fixed cannot, in my judgment, be settled. 
For four years I have been called in to ex- 
amine two boilers that were more than 40 
years old; they had become so thin over the 
fires that my testing hammer would leave 
an indentation when struck anything like a 
smart blow, and the hammer certainly does 
not weigh more thansix ounces, The pressure 
had been cut down until the sawyer cussed; 
at last, it was more pressure or new boilers. 
The competition was so keen in the lumber 
sawing that there was no money in sawing 
at the slow rate the mill had been cutting; 
they must have 100 pounds of steam to saw 
with. This settled the matter at once; the 
engineer, who was a good man and keen in 
his judgment, said: ‘‘These boilers won’t 
stand any 100 pounds pressure.” 

I was sent for—four telegrams came a- 
jumping; I wondered what was the matter 
when they would send for me in the dead of 
a cold winter. 

I went, took a brush and went over the 
boilers carefully, examined every inch of 
the boilers and every rivet and seam. I 
found seven cracks in the boilers and a 
crack in the back head 14 inches long, as 
clear and bright as new iron just cut. 

In several places in the boilers I noted 
spots where the sheets were opening show- 
ing the grain of the iron, or, if you choose 
to so state, the strain of the metal. 

The iron was as soft as lead, chips turn- 
ing out of the sheets and bending quite 
easily; the metal had in the last two years 
worn quite rapidly, and the limit of sup- 
posed endurance had been reached. 

The boilers have been taken out, but for 
42 years they had been furnishing steam to 
build up the growing towns of the North- 
west, and at last lay beside the Mississippi 
River rusting to death. In all these long 
years there has never been an explosion or a 
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rupture in any mill where these ancients 
had furnished the motive power—and they 
had furnished steam for seven months in 
almost every year without any kicking—and 
sometimes to men who called themselves 
engineers, yet who would load the old safety 
valves clear down so as to give them a little 
more steam. 

In the 25 years’ experience as an engineer 
I have known of boilers that have run 21 
years furnishing steam night and day ex- 
cept Sundays. I ran a steam plant from 
1869 until 1884, containing a battery of boil- 
ers that for nine months in the year had 
steam on them all the time except Sundays, 
when they weré taken out because the 
firm wanted more steam; a pair of large 
Otis steel boilers were put in and exploded 
within two years by the man who had been 
my assistant. 

There is a limit to the endurance of steam 
boilers, and, in my judgment, the engineer 
who takes a pride in his work is the best 
judge of any weakness coming to his boil- 
ers; he is with them day after day, knows 
the varying conditions under which boilers 
are working, and is not reckless in the man- 
agement of them. A good engineer knows 
that he has only one life and don’t want to 
have that cut off. The only need of an in- 
spection by any authorized authority is the 
disposition of the owners and their agents 
“to do just as they like with their own 
property.” ; 

A competent engineer is by far the best 
inspector of his steam boilers and connec- 
tions; the inspector comes once or perhaps 
twice a year and looks over the boilers, and 
perhaps does not stay with them more than 
half an hour. Ten boilers each day is their 
number for a day’s inspection. 

‘‘“NORMAN.” 


‘¢@he Personnel of the Navy.” 
Editor American Machinist: 

I notice in your issue of April 26th a let- 
ter from Mr. Guthrie, of Bethlehem, Pa, in 
which he takes exception to ‘‘petty offi- 
cer’s” complaint in your issue of April 5th, 
that he was not allowed to go on liberty 
with full pockets. Mr. Guthrie says, ‘‘It 
is well known that no man is less capable of 
managing his own affairs than the sailor or 
soldier on leave.” Iam aware that such is 
the tradition in the service, but I think Mr. 
Guthrie misses the point, which is, that a 
man having earned his pay is entitled to 
have it in his hand, and such is the ruling 
in civil courts. 

‘‘Petty officer” being, as I presume, a 
machinist, who had learned his trade on 
shore at his own expense, and not at An- 
napolis at the expense of the country, 
naturally took the on-shore view of the 
matter. 

Regarding the ‘‘lack of capability for 
managing his own affairs,” I presume he 
refers to holding on to money. I have 
known plenty of young commissioned offi- 
cers, who would go through a three-years’ 
cruise always in debt to, say a friendly 
paymaster’s clerk, drawing their full pay 
up to the end of each month. The faculty 
of holding on to money—making safe and 
profitable investments after it is earned—is 
an extremely rare accomplishment among 
landsmen, as well as seamen. Mr. Guthrie 
can find plenty of wrecks of little fortunes, 
attempting to make them big, in his own 
locality, up and down the Lehigh Valley, 
on the coal, iron, zinc, slate, and railroad 
operations, that have been exploited there 
in the last 25 years. 

Mr. Guthrie says, ‘‘It is Adstorically cer- 
tain (the italics are his) that the glorious 
victories of the navy were won by vessels 
manned by men who were kept under a 
stern and brutal discipline,” and asks, 
‘‘what caused the defeat of the ‘ Chesa- 
peake’ but the fact that Lawrence had no 
time to train and discipline his crew?” 
That may be the /istorical fact in the books 
which Mr. Guthrie has read, but in Boston 
Bay the traditional fact—I get it straight 
from my own father—is that Lawrence and 
all his officers were drunk, and entirely 
unfit to command a public vessel. Captain 
Broke, of H. B. M. frigate ‘‘ Shannon,” sent 
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in a challenge, which arrived when the 
after part of the ‘‘ Chesapeake” was filled 
with pot-valiant ardor. So the history was 
made to suit the writers of the official re- 
ports, and the ‘‘ undisciplined men” had to 
stand the racket. There are plenty of more 
modern instances of similar history making. 

Coming down to a case within my own 
time, the ‘‘Kearsarge” and ‘‘ Alabama” 
fought entirely under steam. Most of the 
leading officers of our ship I have been at 
one time or another personally acquainted 
with. Captain Winslow ascribed his victory 
to his ‘‘maneuvering”; Lieutenant Thorn- 
ton to ‘‘the way the men handled the 
guns”; and the men were loyal to the flag, 
and commander and ship, because they 
were having a pleasant cruise with easy- 
going officers. The ‘‘ maneuvering” was 
merely heading off the ‘‘ Alabama,” pre- 
venting her from running away by the 
superior steaming of the ‘‘ Kearsarge,” and 
the superior steaming was due to the fact 
that the engine room staff was made up of 
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was looked upon as ‘‘our ablest admiral,” 
yet ina moment of weakness he attempted 
to swing two ships towards each other ina 
space hardly wide enough for one, the ships 
going at ten-knot speed on a pleasant after- 
noon for the purpose of mere drill. There 
were plenty of his immediate subordinates 
alongside of him, who saw instantly what 
would be the result before the signals 
were ran up, but their naval etiquette 
and discipline, and fear of this irascible 
old man prevented them from giving any- 
thing but very oblique hints as to danger, 
and he had, of course, his own wrong-head- 
ed way. 

Admiral Tryon certainly did not intend 
to smash his ships together, and can only 
be charged with anerror of judgment, but 
his second in command, Vice-Admiral Mark- 
ham, on the ‘‘Camperdown,” as his flag-ship, 
went into the collision, which he could easi- 
ly have kept out of, understanding perfectly 
what the result must be, exhibited a case 
of most disloyal discipline. He said to 

the captain of his ship, ‘‘John- 
son, one of these ships has got 
to be rammed, and we will be 


rammed the ‘‘Victoria,” and she 
went down in 10 minutes with 


iN \ 
\ \ 
\ % damned sure it is not this one.” 
F " ’ te So he canted his bow so that he 
Ps \\ of es The : 
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ai—_¢cf jo \g \ b | aa o___, J), 20 officers and 340 men. 
ws | 3 * /} i: /] Before the court martial he 
Le Fae | // *s. Pi pleaded that he had ‘‘ obeyed 
WYN ae Od as orders,” and was exonerated 
ad ra n “—_ through that ancient nautical 
ig. 
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zealous and intelligent young American 
mechanics, who were allowed to do their 
own work in their own way. The engines 
and men were kept up and improved when 
at sea, so that the ship beat all previous 
estimates regarding her speed. 

The engines of the ‘‘ Kearsarge”’ were an 
old design, and built with the meager fa- 
cilities which this country afforded at that 
time for building screw propeller engines. 
The ‘‘ Alabama’s” engine was fully up to 
date—1863—and Laird Brothers had ‘‘a 
world-wide reputation” for their work. 

The bragging and betting on the other 
side was overwhelmingly in favor of the 
British built ship, yet because her engine 
had been allowed to get down, she was out- 
pointed and outshot by her opponent. If 
there be any in this country who really 
have any interest in our navy, beyond some- 
thing merely to brag about, they may 
possibly take heed to this example. 

The commander of the ‘‘ Yorktown” 
would not allow “ petty officer” to go on 
shore with his own money, but he would 
allow him on board ship to have immediate 
charge while on watch of a $100,000 worth 
of public property. If the place the man 
holds on board the ship is not attractive to 
him, whether the ship owes him money or 
not, it is better for the public that he re- 
mains away. On the first cruise of this 
same ‘‘ Yorktown,” the snapping of a con- 
necting rod bolt on the high-pressure cylin- 
der was instantly taken care of by the 
machinist on watch, who shut off the 
steam, preventing a fearful accident, and 
at the risk of his own life, as the starting 
gear is right alongside of the broken rod. 

For an example of the losses which oc- 
cur to a tax-paying country, through the 
high navy discipline, which Mr. Quthrie 
hopes ‘‘will never be relaxed,” we have only 
to look back to last summer and read the 
reports of the loss of the first-class battle- 
ship ‘‘Victoria,” flag-ship of Admiral Sir 
George Tryon, as set forth in the London 
papers of that time. Here was a man who 
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maxim, ‘‘ Obey orders though 
you break the owners.” From 
this distance it seems to me an 
extremely small hole for a Vice- 
Admiral of England to crawl 
out of. I had always supposed 
that they were men who were 
allowed to exercise some judg- 
ment of their own in a time of 
danger. 

On board the ‘‘Victoria” after 
the ramming it was still ‘‘dis- 
cipline.” Instead of allowing 
every one tocome up from below, 
time was lost in closing bulkhead doors, 
and trapping the unfortunate engine room 
force behind them, and getting collision 
mats over the bow, though the whole Med- 
iterranean Sea was pouring in, yet the ‘‘drill” 
must be kept up and seven eighths of the 
crew were lost in consequence. 

The most affecting thing of all was brave 
old Admiral Tryon, with all the pride shaken 
out of him, by this terrible result of all his 
drilling and discipline—for he said as sim- 
ply as a little child, ‘‘it is all my fault,” 
and—let us hope—humbly asking forgive- 
ness Of his Maker as he stood on the bridge 
awaiting the final plunge. 

WILuiaM H. Harrison, 
Formerly 1st Asst. Eng’r, U. 8S. N. 
Braintree, Mass. 
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Regular Polygons. 
Editor American Machinist : 

The rule for inscribing a regular polygon 
within a given circle, explained by your 
correspondent in your issue of April 5th, is 
strictly correct for the triangle, the square 
and the hexagon. 

Let Fig. 1 be the given circle. On the 
diameter a) as a base construct the equi- 
lateral triangle a dc; and on the radius a 0 
construct the equilateral triangle a od. The 
point d falls on the circumference of the 
circle and is an angular point of the regular 
hexagon. The side of the triangle a b ¢ 
being double that of aod, the altitude oc 
=2ed. Joined intersecting a) at/7. The 
right-angled triangles ¢ o f and d e f are pro- 
portional, and since the perpendicular 0 ¢ = 
2ed, the baseof=2e f/f, t. 2,0 is two- 
thirds of half the radius o e, or one-third of 
the radius o a. A similar construction 
gives the point gon the other side of the 
center, making o g also one-third of the 
radius. The diameter is therefore divided 


into three equal parts at fand g. 

Therefore, if we divide the diameter into 
three equal parts and draw cf and produce 
it until it meets the circumference at d, the 
chord a d will be a side of the regular hexa-. 
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gon. The point f is two sizths of the di. 
ameter from a, in conformity with the rule 
explained ‘by your correspondent. 

If we draw ¢ g through g two thirds of 
the diameter from a, and produce it unti] 
it meets the circumference at h, we obtain 
one of the angular points of the equilateral] 
triangle which coincide with the alternate 
angular points of the hexagon, and the 
chord a / is the length of the required side. 
That the rule is applicable to the square is 
apparent ata glance. Divide the diameter 
a b, Fig. 2, into four equal parts, and 
through the second point of division o, ¢ 
the center of the circle,draw cod The 
chord a d is the side of the inscribed square, 

A true construction of the pentagon and 
decagon may be combined in one figure. 
Draw the diameter a? and radius oc (Fig. 
8) perpendicular to each other. Bisect 
ate. From the center e with the radius « - 
draw the arcc f intersecting ad at f. The 
line joining c f is the length of the side of 
the inscribed pentagon, and o f¢ that of the 
inscribed decagon. In the right-angled tri 
angle cof—e on f eo O c. 4. 6; 
square of the side of the pentagon is eq: 
to the sum of the squares of the side of 
decagon, and of the radius of the ci 
within which the figures are inscribed. The 
point f divides the radius into extreme and 


mean ratio, 7. es =oa X af. This 
construction is easily remembered and a 
little simpler than that which is given in 
the text books on geometry.* To prove thut 
f divides the radius into extreme and meun 
ratio. 

. 
2 


5 / 5 - But ef 


Calling the radius 0c = 7 .*.0¢€ = 


r> 


ee = g/ a 
4 
—ec 


ofjzef—oe= ei 


, 
gV5 — 4 
And fa=oa—of=v— 
i ryV_ sr . . 
live -S]--4v 
Now, if f divides o a into extreme and 
mean ratio 
fa:fo::fo:oa, or 


3r fr a, ro. 
27 9V5 * gV5~Ztt ov5 
Sant tae 
2 
. 8 rm ae bia 
ee wees 2 A De ee se 
Vid 3 r* 7 


oP 4 
= = - while e 5 Q. E. D. 


To prove that the square of the side of thi 
pentagon is equal to the sum of the squares 
of the side of the decagon and of the radius 
of the circle, 

An algebraic proof may be given, but the 
demonstration is lengthy. I will do it by 
trigonometry. 

Calling the radius unity, the side of the 
decagon is equal to twice the sine of half 
the arc which the chord subtends = 2 s/n. 
18° = 0.618 +. Similarly the side of the 
pentagon = 2 sin. 36° = 1.175 + 


11% + = 1.888 + 


2 

1+ 0.618 = 1.382 + 

If a large triangle ( O F proportional to 
cof, Fig. 8, be constructed, it may be used 
for the determination of the lengths of the 
sides of the inscribed pentagon and decagon 
when the radius of the circumscribing circle 
is given as follows: From @ lay off (0 
equal to the given radius. Draw of parallel 
toOF. C f and of are respectively equal 
to the sides of the pentagon and decagon. 

The construction of the triangle 0 0 /'is 
illustrated. Thecenter of the arc C /’is 
found by making O Z on the base produced 
equal to one-half of C 0. 

FREDERIC R. Honey 
New Haven, Conn. 








A Strap Broke, 
Editor American Machinist : 
At the Remington Arms Co., Ilion, N. Y., 
on the 25th inst., at 8:15 Pp. m., the left side 
of the double Corliss engine (28x48) con- 





* See Elementary Geometry, Chauvenet, p. !1; 
also the:application to the construction of (le 


decagon, p. 147. 











nec 
out 
thr 
enc 
he: 
tak 
sec 


oth 


Th 


CH 
bal 
say 
bal 


litt 
col 
bel 
jus 


yes 
the 
ren 
lav 
uni 
sou 


ove 
the 
off, 


ent 
ent 
sto 
soll 


get 


we 


ten 
but 
que 


jec' 
gro 
har 
be 

ing 


gar 
the 
cut 
a te 
filir 
can 
tag 
but 


Ed 

’ 
bec 
and 
tha 
the 
Clos 
Or § 


bea 








the 
by 


the 
alf 


the 


| to 
ised 
the 
gon 
rcle 
('o 


allel 
jual 
ron. 
Fis 
Fis 
iced 











May 10, 1894 


necting rod strap, crank-pin end, opened 
out in round part and let the pin pass 
through and the engine taking steam on crank 
end, the piston went through the back 
head, breaking it into several pieces and 
taking every stud with it; also a half 
section of stuffing box was broken out. 
The noise was heard some distance away, 
otherwise no loss. INDICATOR. 


The Shaw Locomotive Requires 
Counterbalance, 
Editor American Machinist : 

I saw an item in the AMERICAN Ma- 
curNist of April 12th in relation to counter- 
balancing locomotive engines, in which it 
says that ‘the whole matter of counter- 
balancing is tentative ; a little more or less 
makes the engine run about right, anda 
little more or less goes. Perhaps putting the 
counterweights a little further ahead or 
behind might produce better results, but 
just what to do with it must be determined 
by trial.” We have determined by trial 
years ago just what to do—take them out of 
the driving wheels, there is no other 
remedy ; and unless man can overturn the 
laws of motion fixed by the Creator of the 
universe, he will not accomplish the object 
sought. 

If any one should try and lift himself 
over the fence in a basket by taking hold of 
the handles, we should say he was a little 
off, but no more so than the man who at- 
tempts to balance a locomotive under differ- 
ent conditions, as is the case with our pres- 
ent engines, and the sooner that is under- 
stood the sooner we shall arrive at the true 
solution of this subject. In these times we 
must keep up with the procession, and not 
get too far behind. 

Henry F. Suaw, M. E. 


No 


Boston, Mass. 


Welding Screws—Plug and Ring 
Gauges—Thread-tool Gauges. 
Editor American Machinist : 

Will you explain or present to the readers 
of your valuable paper for explanation, a 
way to lengthen a screw by welding an ex- 
tension to one end ? 

Either a splice or lap weld would, no 
doubt, distort the thread by changing the 
lead or reducing the diameter, and a butt 


yee 


| 











AMERICAN 


or wires used for transferring measurements. 

Having a plug; to turn a piece of work 
a given size larger, procure packing to the 
amount required, and place between one 
end of thecalipers and plug, and set calipers 
to turn work by. To turn a piece of work 
a given amount smaller than the plug, set 
calipers to the plug, and put packing be- 
tween the calipers and work. Of course, 
this would require the use of a micrometer 
caliper of small size to caliper packing with. 

It is obvious that holes could be calipered 
a given amount larger or smaller than a 
given hole, the same way. As an example 
in calipering work, required to turn a 
piece of shaft that will shrink in a hole 4 
inches in diameter. 

The rule for shrinkage fits is .002 inch to 
the inch in diameter. 

Procure a wire which fills the hole, or 
turn a short distance on end of shaft, to 
exactly fill the hole. 

Procure packing to the amount of .008 
inch (plus a small amount, in order to allow 
for filing out the tool marks) set calipers 
to plug, with packings between one end 
of calipers, and they are set to caliper work, 
with no guess-work about it. 

It isa good plan for those workmen who 
always depend on vernier and micrometer 
calipers, to become familiar with the correct 
use of the common calipers, as then they 
would be able to do a good job with either. 

a = a Ss 

The Accuracy of the Planimeter. 
Editor American Machinist : 

Complying with the request of Mr. P. 
Barnes, in your issue of April 12th, will 
say, 1 am not so skeptical as to the accu- 
racy of the planimeter, as my remarks on 
this subject may imply. The matter is not 
so much with the instrument as with those 
who use it. The same may be true of the 
indicator and also the slide rule. The trust- 
worthiness of all these appliances, when 
properly manipulated, doubtless méets the 
purposes for which they were intended. 
One of your able contributors recently 
stated, in speaking of the indicator, that 
probably not more than half the cards taken 
were reliable exponents of the engine’s 
work. In civil engineering, especially, the 
slide rule has a wide range of application, 
and yet, from good authority we have it 
that its chief utility is found in verifying 
calculations which are made in the usual 
way, thus making one method act as a 
check on the other. 

Everything these days of a 








Fig. 
Fig.2 Fig.3 
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weld by electricity is out of the question in 
most blacksmith ‘shops. Of course, an ex- 
tension could be mude by machine work, 
but can it be done by welding, the screw in 
question to be made of steel? 

In making plug and ring gauges, the pro- 
jections on the ends (Fig. 1), left to be 
ground off after lapping to size, break in 
hardening. How can pieces of this shape 
be hardened with small liability of break- 
ing ? 

In grinding small inside thread tools, the 
gauges in common use touch the shank of 
the tool before coming in contact with the 
cutting edge, as at Fig. 2. Some grind to 
atap, but that way is unsatisfactory. By 
filing gauge away, as shown at Fig. 3, it 
can be used on small thread tools to advan- 
tage. This is not new or original with me, 
but perhaps it is new tosome. W.R G. 


Calipering. 
Editor American Machinist : 

There are numbers of workmen who have 
become so accustomed to the use of vernier 
and micrometer calipers, for close work, 
that they would be surprised to learn (if 
they would make the test carefully) how 
close they could work with ordinary riveted 
or spring calipers. 

The calipers should be beveled, so as to 
bear_on the inside points, as it is essential 
to know just where to apply inside calipers 


mechanical nature tends toward 
accurate methods of doing 
things. I well remember receiv- 
ing a word of reproof from the 
foreman, when an apprentice in 
a machine shop. Some work 
had evidently been slightingly done. I re- 
marked that ‘‘it was pretty nearly right.” 


To this he replied that ‘pretty near was 
only half.” 


The term accuracy has a wide range, dif- 
fering according to the various conceptions 
of what the word implies. I recently re- 
marked on the difficulty of making holes in 
castings exact by means of cores. The re- 
ply came sharply, ‘‘ ———, a foundryman, 
could do it exactly.” 

I have always taken pride in having a 
steady hand, but must confess my inability 
to trace out an indicator diagram with a 
planimeter twice alike. The discrepancies 
were not enough to seriously affect the cal- 
culation, and doubtless came ‘‘ within the 
clearly marked limits of its application,” 
though I do not know how far these ex- 
tend. Every one familiar with the indi- 
cator doubtless knows that the weighing 
method of arriving at the area of cards was 
sometimes used before the planimeter came 
into use, it only being necessary to balance 
a carefully clipped card with a rectangular 
slip cut from the same paper, and of equal 
length with the card. Of course, the scales 
used must be both delicate and accurate. 
The most satisfactory method of testing the 
planimeter which I have employed, has 
been to cut from drawing paper of a heavy 
quality, a rectangular figure, or a circular 
one, if desired, of definite dimensions, then 
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enlarge the opening thus made by the di- 
ameter of the tracing point. The figure 
must not come within the travel of the 
planimeter wheel. Such an outline can be 
followed very accurately and serves to 
show the correctness of the instrument 
probably as nearly as the weighing method, 
which is rarely at hand. ‘* QUIRK.” 











Fig.? 
Making Balls for Check Valves. 


Yditor American Machinist : 

Having had considerable experience in 
turning ball valves tempts me in answer to 
your request in your issue of April 19th 
to add my little to the general store, and 
although the process may not be new nor 
valuable, some good may come of it by 
bringing forth the ideas of others on the 
subject. At the time I speak of, our valves 
had a wide reputation, and were considered 
the best, which should argue somewhat in 
favor of our method of manufacture—we 
used no hollow balls, and they ranged in 
sizes only from 3 inch to 1% inches. These 
balls are cast with a g-inch lug projecting 
about 14 inches, which is used to fasten 
them in an ordinary drill chuck (Fig. 1), 
with which all brass-turning lathes are 
provided. After they are chucked and 
trued up, which can be done with a slight 
tap of the hammer, they are turned off very 
accurately with a rest especially constructed 
for turning spheres (Fig. 2); they are then 
cut loose from the stems, and the tit left 
where cut loose smoothed down as nearly 
spherical as possible with a file; next a 
wooden chuck is made, as shown in Fig. 3, 
which encircles the ball about two-fifths, or 
enough to produce sufficient friction to 
rotate the ball while the special hand-tool 
shown in Fig. 4 is being used. This tool is 
simply a ring of steel bored and ground on 
the face, producing a good sharp cutting 
edge on the inner diameter, and is capped 
with a piece of wood to make it convenient 
for holding in the hand. This tool is 
moved around, while ball is rotating, in 
such a manner as to accurately scrape the 
whole surface exposed ; the position of the 
ball must, of course, be shifted in the 
chuck from time to time. There are other 
methods, no doubt, of producing more 
cheaply, but we found this the best at that 
time for making check valves that would 
not leak, which was all we were after. 

Plainfield, N. J. Rosson C. GREER. 


Blow-holes in Metals, 
Editor American Machinist : 

It would probably be out of place to say 
anything more, in an effort to convince Mr. 
Drake that the blow-holes in his castings 
are due to bad workmanship. I feel obliged, 
however, to say that they are, and quote the 
following in proof. He says: ‘‘ Again, 
when we break the iron left in the runner 
box —— we find it full of blow-holes.” 
This statement indicates that he is pouring 
his casting in or near the center; that his 
runner box is over a portion of the mold ; 
that the iron in passing through the runner 
has generated steam and gas and driven it 
down through to the mold below; and that 
on the mold being filled up the vent was 
driven back, up through the cope, the 
runner box and the iron in it, and conse- 
quently caused the holes. If he will place 
a few handfuls of straw under the runner 
box before building it, he will, without 
doubt, find that the holes in the runner will 
disappear, and those in the casting also. 


ss 


Mr. Drake has raised a question that has 
been shrouded in its share of mystery and 
old fogyism; and while the writer would 
rather some better authority would take the 
lead in this matter, I, nevertheless, feel 
compelled to define my idea of it, regardless 
of who gets hurt. 

My observation of the action of metals 
leads me to say that there are metals that 
develop gases in the process of manipula- 
tion, that retain them when fluid, in the 
form of blow-holes, at temperatures ap- 
proximating their melting points. In proof 
of this, I cite the cases of steel castings by 
the Bessemer process, certain brands of 
casting copper, and irons that are hard or 
approach purity. 

Life in iron is that quality which admits 
of the mass remaining fluid a long time. 
It is due to the amount of total carbon with 
silicon in the iron, hence irons that are high 
in these elements are very fluid, and re- 
main so fora long time, never show blow- 
holes and always turn out sound castings. 
On the other hand, as iron lacks these 
elements it becomes hard, has less life, and 
is more subject to blow-holes, because, from 
a lack of life, it sets too quickly to allow 
the gases entering it to pass off. 

From the above I take it, that his iron is, 
generally speaking, a hard one ; it must be, 
or it would not be full of holes; the holes, 
then, are due to the lack of elements or a 
condition that would cause the iron to re- 
main fluid long enough to liberate the gases 
contracted in the pig bed. The iron he 
used previously was softer, had more life, 
and consequently gave less trouble from 
blow-holes, but, in my opinion, would not 
resist the same pressure in the boiler that 
the harder iron would. 

It might be stated conditionally, that pig- 
iron showing a fracture full of holes, will 
produce a casting full of the same, minus 
those that have been liberated through 
agitation in handling; provided the iron 
has been melted low or dull in the furnace. 
If, however, the iron is melted high and 
hot the air-holes will be released, and in 
doing so, occasionally manifest it in the 
boiling in the ladles so’often noticed in melt- 
ing hard irons. In reply to the question, 
‘Ts it possible for blow-holes in castings to 
arise from some defect in the pig-iron from 
which they are made?” I would say no, 
most decidedly. For, as it is the nature of 
the iron to set quickly and imprison gases 
that may get in it, such characteristic can- 
not be considered a defect. If by defects 
he means an element or agency in the iron 
that originates these holes; no. If by de- 
fects he means sulphur absorbed in the pro- 
cess of melting, I would say, no, in the 
same vein. 

The points 1 wish to make in particular 
are, that blow-holes in some metals and the 
harder irons owe their origin to manipula- 
tion or outside sources, and not to any 
agent common to or within the metal ; that 
a condition of iron hot enough to liberate 
blow-holes is sufficient to prevent the trans- 
mission of a blow-hole from the pig to the 
casting ; that sulphur in combination with 
the iron is diffused throughout the body, 
according to the life of the iron or to the 
length of time the body remains fluid ; that 
while sulphur mixed with the sand in the 
pig bed or mold would cause holes, the 
sulphur in iron does not cause them, because 
it is distributed with a uniformity in the 
mass; its individuality is lost; it is not 
separate and detached, as is the case with 
air, steam and sand gases; that sulphur 
liberates itself by a process of liquefaction, 
common to elements that are so light com- 
pared to the specific gravity of the body 
itself ; and, finally, that sulphur in solution 
with iron can cause blow-holes only as it 
decreases the fluidity or life of the metal. 

Burlington, Ia. ALEX. CAIRNS. 

———__.be—_—__—_ 
Death of Birdsall Holly. 

Birdsall Holly, of Lockport, N. Y., in- 
ventor of the Holly system of water-works 
and pumping engines, died at his home in 
Lockport on the 27th ult., after an illness 
of some months. 
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English Plans for American Naval 
Vessels. 

News comes from Washington to the 
effect that the new battleship ‘‘Texas ” has 
developed so many serious defects during 
the course of building that those responsible 
for her construction have almost given up 
hope of ever making the vessel entirely 
satisfactory. 

The plans of this vessel were purchased 
in England, and it is claimed that the delay 
in her completion (it is now about five years 
since the vessel’s keel was laid) has been 
caused by the discovery of one weakness 
and fault after another, which had to be 
remedied before work could proceed. The 
latest discovery in this line was made 
when steam was turned onto the two bar- 
ring engines, the frames of which immedi- 
ately broke. Before this, and soon after the 
launch, the boiler foundations were discov- 
ered to be weak, and the vessel had to be 
put in dry dock to remedy this fault. 

It seems to have been unnecessary for us 
to have paid for English naval vessel plans 
in view of our phenomenal ability to steal 
them, as set forth in The Engineer, but 
since all the vessels built here upon plans 
purchased in England have given trouble, 
while there has been very little trouble with 
the others, it will be seen to be the better 
plan for us to confine ourselves strictly to 
stealing; the test of construction showing 
that those English plans which we buy are 
worthless, while those we steal are fairly 
good. 

Seriously, the simple fact is, however, 
that plans for anything which are trans- 
planted are not likely to turn out success- 
ful. We think it is altogether likely that 
complete plans of our most successful naval 
vessels sent to England would seem to de- 
velop there very serious defects. Plans of 
complicated structures are always, or should 
be adapted to the equipment, methods and 
materials of the place in which the work is 
to be done, and English naval vessel plans 
can never be reasonably expected to be so 
successful when executed here by our 
methods, equipment and materials, as if 
executed at home, and the same could be 
said of any other plans made in whatsoever 
country. 











ie 
“The Personnel of the Navy.” 





We publish elsewhere in this issue a letter 
on the above subject, written by one who, 
in addition to considerable personal experi- 
ence in naval service, has made some study 
of naval matters. But as he—before enter- 
ing the navy—had had considerable ex- 
perience in civil life, he was able to resist 
the influence which tends to make men in 
the navy think that whatever the practice is 
there is right, and that it is sacrilege to 
doubt it. 

Our own former comments upon the mat- 
ter were made, it is true, from the stand- 
point of a landsman, but one who believes 
that ‘‘a man’s a man for a’ that,” that when 
a man has honestly earned money it should 
be his to do as he pleases with it, unless he 
himself chooses to take the advice of friends 
regarding it. . 

Whether a man employed on a U. 8. 
naval vessel is or is not capable of taking 
care of his own affairs, gives, so far as we 
can see, no other man the right to take care 
of them except by request of the incompe- 
tent or by appointment of a court, and it is 
just as certain as anything ever can be that 
so long as men employed on our naval ves- 
sels are submitted to the indignity of being 
compelled by an officer to take checks and 
seal them in letters in his presence, so long 
will it be practically impossible to get a 
sufficient number of the right kind of men 
for the service. 

What machinist, for instance, who has 
read in this paper about the treatment of 
men aboard the ‘‘ Yorktown” will think of 
going into the navy so long as anything 
else whatever can be found by which he 
can make a living? ‘‘ Let justice be done 
though the heavens fall,” is an old saying 
and one full of meaning. We do not be- 
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lieve that such rank injustice as we have 
alluded to is ever justifiable under any cir- 
cumstances. 

——— ome 


An Explanation of a Mystery. 





In our issue of October 26, 1898, we called 
attention to some curious phenomena at- 
tending tests of armor plates and projec- 
tiles. Our comments at that time were 
called forth by the published results show- 
ing that, when acannon was pointed at an 
armor plate and fired, whether it was the 
plate that was perforated while the pro- 
jectile remained entirely uninjured, or, 
whether on the other hand the plate was 
scarcely marked, while the projectile was 
shattered, depended, in some mysterious 
way, upon whether it was plates or pro- 
jectiles that were being tested at the time. 
Being acquainted with only one kind of 
machinery, 7. ¢., that made of steel and 
other metals, we could not penetrate the 
mysterious methods by which it seemed to 
be proven that we produced armor plates 
absolutely shot proof, and at the same time 
projectiles absolutely irresistible. 

We are reminded of this by the charges 
now being made to the effect that the 
Carnegie Company has had some arrange- 
ment with manufacturers of projectiles, by 
which shot of special inferior kinds were 
furnished for testing Carnegie plates. This, 
if true, solves the mystery, and at present, 
we must confess, we can think of no other 
solution of it, though to make it complete, 
there should have been a reciprocity treaty 
by which specially weak plates were fur- 
nished when shells were to be tested. 

me 

Every few years some writer comes to 
the front to show that the increased use of 
machinery has had the effect of making times 
harder for working men. At first thought 
there seems some ground for this reasoning, 
but if it is so then there must be some- 
thing radically wrong in the distribution of 
the products of industry. It is undoubtedly 
true that the first effect of a radical change 
having in its effect the cheapening of some 
product in which a good many men are 
engaged is bad for those so engaged, but 
the finality is, so it seems, that more men 
than ever before are employed in the given 
industry, and that the reduction in cost 
puts the product into so much more general 
use that more men than ever before are 
required to manufacture, and more enjoy 
the privileges of having the products of 
manufacture. 

All these writers who tell us that ma- 
chinery will put it out of the power of the 
working man to earn a living, lose sight of 
the fact that it is the working man who pur- 
chases these products, and that unless his 
ability to purchase is kept to the front there 
will be no use in manufacturing. 

———_+- > o__—_ 

The prices of all the belongings of a 
steam plant are held at remarkably low 
prices, and those who fail to put them in 
complete order in these times will miss an 
opportunity they are not likely to find again 
for years. If steam engines are wanted 
the price is away down; the same is true 
of boilers and all engine and boiler be- 
longings. It is true that it seems out of the 
way to spend money on a steam plant in 
dull times, but it will cost more when times 
get better, and there will be less time to 
spare for doing it. The place to begin to 
save money in a manufacturing business, 
and the way to encourage an engineer in 
the saving, is to furnish him with modern 
means for doing so. 

“=>: — 

The fact that our Philadelphia  ship- 
builders, the Cramps, have asked of the 
British Government the privilege of sub- 
mitting bids upon two of the new vessels 
which that country proposes to build, would 
seem to have considerable significance, no 
matter from what standpoint it is viewed. 

Upon the surface it looks as though the 
Cramps expected to be able to compete 
with the British shipbuilding concerns, a 
thing which has long been declared on 
both sides of the water to be impossible, 
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though the Cramps have before declared 
their ability to do so. 

To our contemporary, The Engineer, this 
request coming from American builders 
will undoubtedly seem nothing more than 
an attempt to get possession of the plans of 
an English vessel which could not be stolen, 

_———-_ + oae 

The formation in New York of an assy 
ciation of manufacturers is announced, 
About 1,000 manufacturers, representing 
vast capital, are expected to be enrolicd, 
and the organization is to look after the in 
terests of members in a general way. “he 
objects of the organization are not speciti- 
cally stated, but it is thought much good 
will result from it, which, of course, wil] 
depend, as it does with every other organi 
zation, upon who directs and what its con 
trolling spirit may be. The virtue or the 
evil of organizations does not follow from 
their formation merely, but from what they 
may do or not do after being formed. 
ome 
Literary Notes. 








THE MECHANICS OF HOISTING MACHINERY, 
including Accumulators, Excavators, and !°\\< 
Drivers. A Text-book for Technical Schools and 
a Guide for Practical Engineers. By Dr. Julius 
Weisbach and Prof. Gustav Herrmann. Auth or- 
ized Translation from the Second German fii 
tion, by Kari P. Dahlstrom, M. E., late Instructor 
of Mechanical Engineering at the Lehigh | 
versity. With 117 Illustrations. 


This work is a translation made from 
Professor Herrmann’s revised edition of 
Weisbach’s work on ‘“‘ Engineering Mechan 
ics,” of which translations of several other 
volumes have already been published. 

This book treats on all types of hoisting 
machinery. The subjects are handled in a 
theoretical and practical manner, making 
the book an excellent guide for all who 
have to design this class of machinery. The 
different chapters are devoted to levers and 
jacks ; tackle and differential blocks ; wind 
lass, winches and lifts; hydraulic hoists, 
accumulators and pneumatic hoists ; hoist 
ing machinery for mines ; cranesand shears; 
excavators and dredges; pile drivers. A| 
though the work is intended for a text-book 
for technical schools, it will also be an ex 
ceedingly useful work in the hands of many 
practical men, and a valuable addition to 
the professional engineer’s library. It is 
published by Macmillan & Co., 66 Fifth 
avenue, New York. Price of the book, 
$3.75. 
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Questions of general interest relating to subjects dis 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 


(222) J. B. W., New York, gives his ex 
perience he has had with some stationary 
engines, and asks us to give our opinion of 
the merits of different types. We cannot 
do this; if he is not competent to decide 
for himself he must engage the services of 
a mechanical engineer. 


(223) A. T. D., Louisville, Ky., writes 
Please inform me what the proper ingredi 
ents are for black and yellow varnishes for 
patterns. A.—For the black varnish use 
lamp black, 1 part; shellac, 5 parts; 
methylated finish, 16 parts; all by weight. 
-évad se yellow varnish leave out the lamp 
black. 


(224) M. R., Trenton, N. J., asks: Are 
machinists employed on board of vessels in 
U. 8. Navy, or do they enter as engineers 
A.—Machinists are employed on the nava! 
vessels, but they do not enter the service 
as engineers; the latter are graduates from 
the U. 8. Naval Academy. 2. Do machin- 
ists who are candidates for such positions 
have to pass an examination? A.—Yes. 
3. What is the pay of machinists in the 
navy, and to whom should I apply for a 
position? A.—Apply to the chief engineer 
of any navy yard; he will also inform you 
of the pay of machinists. 


(225) F. T. O., Lisle, N. Y., writes: | 
am requested to ask you if there is any di! 
ference in the steam pressure in a cylinder 
of an ordinary slide-valve engine and that 
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of the boiler. In a dispute I held that the 
pressure in the cylinder is only slightly less 
than that in the boiler, the decrease being 
due to friction. A friend of mine, who is an 
envineer, insists that the pressure in the 
cy inder is just one half of that in the boiler 
whether the engine is working at its full 
capacity or not. I claim the greater the 
power which the engine is developing the 

reater will be the pressure in the cylinder. 
A —The greatest pressure in the cylinder 
is the initial pressure, and this is generally 
a little less than the boiler pressure; if the 
latter is, say, 100 pounds the initial press- 
ure in the cylinder may reach 95 pounds ; 
much depends on the length of the steam 
pipe, its diameter and the manner in which 
it is protected to prevent condensation. The 
initial pressure will never be one half the 
boiler pressure unless the steam is purposely 
throttled, or something is decidedly wrong 
in the construction of the plant. The mean 
effective pressure in the cylinder when the 
steam is worked expansively will increase 
when the power developed by the engine is 
increased. You are right; your friend is 
wrong. 


(226) J. J. G., St. John, N. B., writes: 
We have a plain slide-valve engine with 
cylinder 12 inches diameter and 12 inches 
stroke ; the engine runs at the rate of 130 
revolutions per minute; boiler pressure 
from 50 to 60 pounds per square inch. The 
pulley on engine shaft is 36 inches diameter, 
the pulley on line shaft is 34 inches diam- 
eter, the line shaft is of steel 2} inches in 
diameter. We are now using about 10 
horse-power. We have to increase our 
plant, requiring 30 horse-power more than 
at present. We have two boilers, but are 
using one only at present. Will the engine 
give us the required power? What change 
in the pulleys will be required? What 
should be the steam pressure in the boilers? 
Will the line shaft be large enough for the 
increase of power, and what size of belt 
will be required? A —We should speed up 
the engine to 225 revolutions per minute, 
and use an initial pressure of 70 pounds per 
square inch. We should prefer a double 
belt 10 inches wide ; no change in diameters 
of pulleys and line shaft is required. Of 
course, we assume that there are no pulleys 
on the line shaft so excessively large in 
diameter as to burst with the increase of 
speed. If the engine is of good construc- 
tion there should be no difficulty in obtain- 
ing the increase of power. All depends on 
the steaming capacity and strength of the 
boilers, of which you have said nothing. 


(227) G. C. M., Athens, Pa., writes: What 
would you consider to be the actual horse- 
power of a plain slide-valve engine, 9x14 
inches; number of revolutions per minute, 
150; boiler pressure, 100 pounds; steam cut 
off at 3 stroke? A.—We should rate the 
actual horse-power at 41. 2. Can you give 
me a table of mean effective pressures in 
the cylinder for different boiler pressure and 
different points of cut-off? A.—We have 
no table of this kind on hand to send you. 
The mean effective pressure is easily com- 
puted by the following rule: Divide the 
length of stroke by the distance from the 
beginning of the stroke to the point of cut- 
off, the quotient will be the ratio of expan- 
sion. If, for instance, the stroke is 24 inches, 
and cut-off at 6 inches, the ratio of expan- 
sion will be 4. Find the hyperbolic logarithm 
of the ratio of expansion; this is easily 
found by referring toa table of logarithms 
which is given in any engineer’s pocket- 
book; add 1 to the hyperbolic logarithm, 
and divide the sum by the ratio of expan- 
sion, and multiply the quotient by the abso- 
lute initial steam pressure. From this result 
subtract the absolute back pressure, the re- 
sult will be the mean effective pressure. 3 
How much should be deducted from the 
indicated horse-power to obtain the actual 
horse power? A.—From 15 to 25 per cent. 
4. What is considered to be the lift of a cen- 
trifugal pump? Is it the distance from the 
water to the pump, or up to the mouth of 
the discharge pipe? A.—It is the distance 
from the water level to the center of tho 
pump. For the horse-power required to 
drive a centrifugal pump, we should advise 
to write to the manufacturer of the pump. 


(228) F. F. K., New York, writes: Please 
inform me how to solve the following prob- 
lem. The hypothenuse A B of a right- 
angled triangle is 22 inches long, the area 
of the triangle is 100 square inches, find the 
lengths of the sides A Cand BC. A.—A 
right angled triangle can always be inscribed 
in a semi-circle whose diameter is equal to 
the hypothenuse of the triangle as shown in 
the accompanying figure. The first step 
will be to find the length of the line C D 
drawn from C perpendicular to the hypoth- 
enuse A B. Since the area of the triangle 
is equal to the product obtained by multiply- 
ing the length of A B by half the length of 
the perpendicular C D, we have for the 
length of C D 

100 x 2 

22 
Draw the radius C O, we then have a right 
‘ngled triangle C D O whose hypothenuse 


= 9.09 inches. 


AMBRICAN 


C O is 11 inches, and the length of the side 
C Dis 9.09 inches; from this data we can easily 
compute D O by subtracting the square of 
C D from the square of C O, and finding the 
square root of the remainder, which give us 


4/112 — 9.09? = 6.19 inches for D O. 


Adding D 0 to O B we have 

6.19 + 11 = 17.19 inches for the segment 
D B, and subtracting D O from OA we have 
11 — 6.19 = 4.81 inches for the segment 
AD. Now, since B C D is a right-angled 
triangle, and since we know the lengths of 
CD and D B, the side C B is easily found 
by simply adding the square of B D to the 
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square of C D and extracting the square 
root of the sum, which gives us 


4/17.19* + 9.09% = 19.44 inches 


for the length of the side B C. The length 
of the side A C is found in a similar way. 
ACD being a right-angled triangle whose 
sides A D and D Care known, we have 


4/ 4.812 + 9.09% = 10.24 inches 
for the length of the side A C. 


(229) J. M. I., East Farham, Canada, 
writes: Kindly inform me how to galvanize 
small castings? A.—Cleanse the articles 
in an ordinary chafing mill. When clean, 
heat them, and plunge one by one, while 
hot, into a liquid composed as follows: 10 
pounds hydrochloric acid, and sufficient 
sheet zinc to make a saturated solution. 
In making this solution, when the evolution 
of gas has ceased, add muriate, or preferably 
sulphate of ammonia, 1 pound, and let it 
stand until dissolved. The castings should 
be so hot that when dipped in this solution, 
and instantly removed, they will immedi- 
ately dry, leaving the surface crystallized 
like frost work on a window pane. Next 
plunge them, while hot, but perfectly dry, 
into a bath of melted zinc, previously skim- 
ming the oxide on the surface away, and 
throwing thereon a small amount of pow- 
dered sal-ammoniac. If the articles are very 
small, inclose them in a wrought-iron basket 
on a pole, and lower them into the metal. 
When this is done, shake off the super- 
fluous metal and cast them into a vessel of 
water to prevent them from adhering when 
the zinc solidifies. 2. How is a pickle made 
to clean cast-iron? A.—Vitriol, 1 part; 
water, 2 parts. Mix and lay on with a ladle 
or cloth tied in the form of a brush, enough 
to wet the surface well; after 8 or 10 hours 
wash off with water. 3. We use a No.3 
Sturtevant blower for a cupola. What 
would be the result if I reduce the speed so 
as to use it for a forge? A.—We referred 
this question to B. F. Sturtevant Com- 
pany, who reply as follows: It is impossi- 
ble to predict the exact result from reducing 
the speed of the blower, but it is certain that 
any considerable reduction in speed would 
result in failure to melt the iron in the 
cupola, owing to lack of blast. There 
should be no difficulty in reducing the 
pressure sufficiently for the forge, and at 
the same time reducing the work on the 
blower itself by putting a damper in its 
outlet pipe to be opened only enough to 
permit the requisite blast for forge. If 
this damper were closed tight, the blower 
would practically do no work, except that 
of friction, and would require but a small 
fraction of the power necessary to drive 
it when the outlet is wide open. 


(230) W. D. F., Cleveland, O., writes : 
Please give me the formula used by the U. 
S. Government for bluing guns. I have 
some fine steel plates on which I want to 
get an even dark blue surface. Any in- 
formation which will help me out will be 
appreciated. A.—An excellent method of 
bluing has been introduced into the National 
Armory at Springfield, within a few years, 
by Colonel Buffington, the commandant. 
It has proved so satisfactory in every re- 
spect that it has since been introduced into 
a number of private manufactories. The 
apparatus required for bluing by this 
method consists of a rectangular cast-iron 
tank of suitable dimensions. This is made 
rounding at all corners to diminish the lia- 
bility of its cracking by expansion or con- 
traction. It is permanently set over a fur- 
nace. The tanks in use at the armory are 
of sufficient size to holda mixture of 20 
pounds of black oxide of manganese, with 
180 pounds of nitrate of potassium (200 
pounds of the mixture in the proportion of 
1to9) When a fire is built in the furnace, 
underneath the tank, the saltpeter melts, 
and the manganese settles to the bottom in 
a thick muddy sediment. When the work- 
man is ready to commence operations, he 
stirs up the manganese, and then ascertains 
whether the bath is of the right temperature 
by throwing upon it a sprinkling of dry 
sawdust. If the conditions are right the 
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sawdust will instantly sparkle and ignite, 
but if the bath is not quite hot enough the 
sawdust will glower for some time before 
taking fire. If the bath is of the proper 
temperature, the work—which must be as- 
suredly dry—is immersed in it and allowed 
to remain there until it is heated to the same 
temperature. If it is tempered work, it is 
plunged for a few seconds into cold water, 
to set the temperature, as soon as it is taken 
from the heating bath. In case the work is 
not tempered, this plunge is omitted. It is 
then dipped into boiling hot water fora 
moment, and then immersed ina tank of 
oil, When it is cool it is removed from the 
ofl, allowed to drain, and subsequently 
wiped off ; it is found to be of beautiful 
dark blue, of greater depth and permanence 
than that obtained by other processes 
Either iron or steel is thus blued. Great 
caution is exercised to prevent the niter 
from coming in contact with the fire, on ac- 
count of its expansive and explosive nature. 
The tanks are removed as soon as any sign 
of cracking appears and others are substi 
tuted in their place. In order to produce 
the best results it is necessary that the sur- 
face shall be made thoroughly clean. Ifa 
piece of highly polished steel is simply 
touched with the uncovered hand, there 
will be an impression left upon it, which 
will show after it is blued, unless the im 
perceptible stain is removed before heat is 
applied. There are other processes for 
bluing steel described in an article by B F. 
Spalding, which you will find in our issue 
of October 2, 1890. 


(231) C. F. B., Rahway, N. J., writes: 
Please inform me how I can determine the 
size of upright posts supporting a water 
tank or tower of known weight, and taking 
the wind pressure into consideration. A — 
The wind pressure will have the same effect 
on each post as a force acting at the top of 
the post and perpendicular to it, tending to 
bend the post and breaking it off at the 
bottom, hence as far as wind pressure is 
concerned, we may treat the post as a canti 
lever loaded at one end, and find the com- 
pressive stress on its outer fibers. To this 
we must add the compression due to the 
weight of the tank, and if the total stress 
does not exceed, say, 1,000 pounds per 
square inch of section for wood, or 5,000 to 
6,000 pounds for cast-iron, the post will be 
strong enough for the work it has to do. 
To find the force due to the wind acting on 
the posts, multiply the area in square feet 
of the larger surface of the rectangular 
tank by the pressure per square foot due to 
the wind—probably 40 pounds per square 
foot will be a safe pressure to take. If the 
tank is circular in form, the pressure of the 
wind is generally taken to be half that which 
would be exerted on a plane surface of the 
same diametrical section. Divide this total 
wind pressure by the number of posts; the 
result will be the force assumed to be act- 
ing at the top of the post tending to bend 
it. Suppose we find that this force is equal 
to 3,000 pounds, and that the post is 12 feet 
high and 15 inches square. From this data 
we compute the stress on those outer fibers 
of the post which are subjected to the 
greatest compressive stress. This stress is 
computed from the following general 
formula : 

8: sf m (1) 
in which S = stress per square inch on the 
outer fibers, 1 = the bending moment, ¢ - 
the distance from the neutral axis to the 
fibers most remote from it, and J = moment 
of inertia. For square beams or posts / is 


equal to a , in which 4 = breadth in inch- 


es of aside of post, and c= 4%. Substi- 
tuting these values in formula (1) for the 
corresponding symbols, we have : 

s mxtX 6 


lite 
12 
which reduces to 
ae Mx 6 (2) 
58 ; 


The bending moment is found by multi- 
plying the length of the post in inches by 
the force acting at the end, hence : 


M = 144 X 3,000 = 432,000 inch-pounds. 
The breadth of the side of the post is given 
as 15 inches. Substituting these values in 
formula (2) we have : 

432 000 x 6 | 

153 

for the compressive stress on the outer 
fibers. This will leave us 1,000 — 766 = 
234 pounds per square inch for simply sup- 
porting the weight of tank, or a total re- 
sistance of 15% x 234 = 50,650 pounds, 
which the post can exert in a vertical di- 
rection. If the load acting vertically down- 
wards on each post exceeds this amount, 
the post will have to be made larger or the 
number increased. For iron columns we 
make precisely the same investigation of 
their strength, and be governed accordingly. 
Formula (1) is applicable to all forms of 
cross-sections by substituting the proper 
values for J and c, which are given in books 
treating on the strength of materials and in 
engineer’s pocket-books. 


766 pounds 
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The Polar Planimeter. 
By Wm. Cox. 

It is not my intention in these lines to 
describe the theory of the polar planimeter 
or the methods of using it, but rather to 
show from the experience of those who 
have devoted years to the study and use of 
this ingenious device (as well as from my 
own) that it is, notwithstanding the doubts 
which have been recently raised as to its 
veracity, deserving of every credence. 

It must at the outset, however, be clearly 
borne in mind that there are planimeters 
ranging all the way up from five to one 
hundred dollars each, and even more, so 
that the confidence which may be placed in 
them must evidently depend largely upon 
their style, principles of construction, 
quality and consequent price. My remarks 
will have reference mainly to the instru- 
ment represented in the figure, this style 
being most suitable for civil or mechanical 
engineering work, as its quality is of the 
best, and the movable or tracer arm is finely 
graduated throughout almost its whole 
length, so that it may be adjusted that the 
actual area of any given surface, repre- 
sented by a drawing made to any scale, may 
be easily obtained. 

The accuracy of the measurements made 
by means of the polar planimeter depends 
upon the care exercised in passing the 
tracer round the outline of the figure whose 
area is required, and also upon the care 
bestowed upon the construction and adjust- 
ment of the several parts of the instrument. 
There is, however, another factor which 
also materially affects the accuracy of the 
results, and, that is, the surface of the paper 
upon which the planimeter is used. The 
instrument is of necessity a delicately con- 
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structed one, and the measuring record be- 
ing obtained by the independent rolling or 
slipping of the wheel, as well as by its 
combined rolling and slipping, the surface 
over which it travels must evidently affect 
more or less the regularity of its progress, 
increasing the record in some cases, and 
diminishing it in others. 

To test in a general way the accuracy of 
this planimeter, as well as to facilitate the 
adjustment of the tracer arm in accordance 
with the scale to which the drawing is 
made, a small, round, brass disk is usually 
furnished with the instrument, having a fine 
groove round its edge inclosing a given and 
known area, such as 4 square inches. The 
tracer can be carried with considerable pre- 
cision round the disk by means of this 
groove, and the record of the wheel com- 
pared with the known area encircled by the 
groove. A few trials both forwards and 
backwards will enable the degree of ac- 
curacy obtainable to be easily ascertained. 
In some cases a small strip of metal is used 
instead of the groove, having a fine center 
pin at one end, and holes at 1, 2, 3, etc., 
inches, from it, in which the tracer point 
can be inserted, and thus made to describe 
an accurate circle of 2, 4, 6, etc., inches, 
diameter, the record of the wheel being 
then compared with the known area of such 
circles. Of course, when great accuracy is 
required, the mean of several revolutions 
of the tracer is taken, and the tracer arm 
adjusted to bring the mean reading as near 
as possible in accord with the known area 
of the circle. Thus, in one case when test- 
ing an instrument, I obtained the following 
consecutive records for each passage of the 
tracer round the disk: 4.18 + 4.175 -+- 4.178 
+ 4.170 + 4.180 + 4.172 = 25.055; mean 
= 4,176. It will thus be seen that the 
greatest departures from the mean are -- 
0.004 and — 0.006, being 0.10 and 0.12 per 
cent. The area of the disk used was 4.17 
square inches, so that the mean record was 
very nearly correct, and could probably 
have been made still more so by a slight 
adjustment of the tracerarm. The greatest 
variation between any tivo records was only 
one in 417, or less than a quarter of 1 percent. 

Professor Franz Lorber, of Leoben, Aus- 
tria, who has devoted a great deal of time 
to the examination of different kinds of 
planimeters, and made several thousands of 
careful and thorough tests of them, came to 
the conclusion that the error in the records 
is represented by an equation which may 
be reduced to the form of 

E=Kf+mvy7/ Ff, 

where H = the error in the record expressed 
in terms of the area measured, 

F = the actual area measured, 

f = the value given to one turn of 
the measuring wheel, depend- 
ing upon the setting of the 
tracer arm. 

K and m are constants, varying with differ- 
ent kinds of instruments, being for such as 
represented in the figure, A = 0.00126, and 
m = 0.00022. 

Professor Lorber prepared tables of the 
results of a number of his tests, the follow- 
ing referring to the planimeters I am con- 
sidering : 

Absolute Error the'Revord.7 belie 


= 100 Square 
Centimeters, 


Actual Area 
Measured 


Square 
Centimeters. Centimeters. 
200 0.157 
100 148 682 

141 355 
135 148 
.133 %5 
0.131 89 


Square 


Onein Per Cent. 


1,274 0.0785 


0.148 
0. 282 
0.675 
1.33 
2.62 
The above are the errors resulting from 
one single passage of the tracer point round 
the area to be measured, and not the mean 
of several passages. It will be noticed that 
the absolute errors, varying from 0.181 to 0.157 
square centimeters, differ but slightly from 
one another, and are not all in proportion to 
the area measured, whereas, on the other 
hand, the relative error diminishes consider- 
ably, as the area measured is larger, being 
almost inversely proportionate to the in- 
crease of area. 
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Prof. Henry 8. H. Shaw, in a valuable 
paper presented to the Institution of Civil 
Engineers, says: I know a civil engineer’s 
office, where a large amount of earthwork 
quantities had to be taken out, the calcula- 
tions proceeded slowly and with many 
repetitions, until one of the draftsmen pro- 
cured a planimeter, and then the other, with 
the result of a great expedition, and the 
almost complete absence of errors—and 
even then only in decimal places—where 


For overhaul in two cases, calculated by 
analytic and graphic methods: 1,419,187 
cubic yards hauled 100 feet, planimeter 
made + 0.024 per cent. difference ; 1,027,- 
839 cubic yards hauled 100 feet, planimeter 
made +- 0.0316 per cent. difference.” 

I think I have said enough to show that 
reliance may be placed upon the results ob- 
tained by means of the polar planimeter, 
if before using the instrument it is care- 
fully tested by means of the disk described, 
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ACCURACY OF THE POLAR PLANIMETER. 


previously the divergence had been as much 
as by units. 

Mr. Clemens Herschell, C. E., in a paper 
contributed to the Journal of the Franklin 
Institute in 1874, after describing the 
method of mechanically calculating earth- 
work quantities according to the prismoidal 
formula, by means of the polar planimeter, 
says he finds that the probable error need 
not be greater than two yards in a thousand, 
or 0.2 of 1 per cent. 

A correspondent of Hngineering News 
sent a few months ago some particulars of 
work done by him with a planimeter same 
as herewith illustrated. He says: ‘‘ Vari- 
ous articles on the use of the polar plani- 
meter have appeared in your journal from 
time to time, but they were in the nature of 
descriptions and mathematical demonstra- 
tions of its workings, together with various 
formulas, and not comparisons of results in 
every-day practice. Engineers are seldom 
met with in railway construction that have 
ever used the planimeter for the computa 
tions of their estimates, or know anything 
about its advantages for such work. In 
the calculation of areas of complicated 
cross-section and overhaul for monthly es 
timates, where time is always a desidera- 
tum, it is to be highly recommended, and 
its accuracy is shown by the following 
comparison taken from actual practice on 
heavy railway construction in earth and 


and correctly adjusted to the scale of the 
drawing. In the larger and more expensive 
instruments devices of one kind or another 
are adopted whereby the factor of the un- 
equal surface of the paper may be more or 
less eliminated. 
a ee 
A Case of Small Pattern Work. 


By Joun M. RicHarpson. 


On somewhat rare occasions it happens 
that a pattern is of such a peculiar shape 
that it would be very difficult to mold in an 
ordinary flask, even by using cores, when 
by making a special flask the cores can be 
either wholly or partly dispensed with, and 
if the pattern is small the flask would, in 
nearly every instance, be cheaper than core- 
boxes. 

As an illustration, take the piece shown in 
Figs. 1, 2, 3 which represents a circular 
drum used on a certain small complicated 
machine. 

In this case it was necessary to ‘cast it 
having all the openings and projections just 
as shown, and it will be noticed that all the 
rectangular holes, together with the little 
lugs or ears at the top, and also the verti- 
cal ribs, occur at thirds of the circumfer- 
ence, instead of at halves or quarters. 

This, at the outset, renders it a very dif- 
ficult matter to mold in an ordinary flask, 
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rock where the work was done by steam 
shovels, and numerous cuttings were neces- 
sary to finish each cut. 





pen SS a —a = ee — 
Comparison of Results by Original Cross sections, 
Final Estimate and Polar Planimeter. 


' 


Excavation. 


By Original 
Cross- 
section. 
By Final 
Estimate. 
By Polar 
Plan- 
imeter. 
Difference. 


su. yds. cu. yds. cu. yds. ‘6 
61.164 61.196 60.871) — 0.52 
52.801 52.801) 51.763) — 1.96 
144.211 45.521) 45.683) +- 0.35 
43.947 48.223 43.088) — 0.31 

116.647 113.510 114 502) + 0.86 


° 


Dalrymple cut... 
Heine cut 
Herrick cut ai 
Smith cut........ 
Baker cut....... 





Fig.3 
PATTERN WORK. 


owing to the coring which would be in- 
volved, so it was done in the manner I am 
about to describe, and without a core-box of 
any description. 

The drum was first built up of segments 
4 inch thick, allowing a very generous mar- 
gin on the diameters for subsequent opera- 
tions. 

After all the layers had been glued on, the 
sides were trimmed somewhat in the lathe, 
and then the piece was removed from the 
face-plate, and sawed vertically into three 
equal parts. 

After each*piece hadjbeen trimmed so that 
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they all were perfect thirds of the circle or 
ring, they were glued together, having a 
piece of thin paper placed between each 
joint, and the whole was glued securely to 
the face plate, having the joints match three 
lines, dividing the face-plate into three sec. 
tions, making equal angles at the center, 
The paper was simply used so that the 
parts could be separated without injury after 
turning. 

The drum was then turned down to its 
finished size, and the lines for the sides of 
the openings made while in the lathe, by 
inserting ascriber in the tool-post to the com- 
pound rest, and moving the work into the 
successive positions required. 

The remainder of the work on the pattern 
requires no special mention, except that 
when finished it was in three detached sec. 
tions or parts, each piece being exactly like 
the other two, and having no dowel pins or 
wires, this not seeming necessary. 

We are now ready to examine the flask, 
which is somewhat out of the ordinary line, 
having a cope and nowel, and the middle 
section or cheek being in three equal parts 
and drawing off sideways. 

As the pattern was so small it came more 
convenient to make the flask round as shown 
in Fig. 4. 

Fig. 5 shows the parts in section, A being 
doweled to B. B is in three parts, and fas- 
tened together with rods as shown in Fig. 4, 
and C is fastened by rods also, which pass 
through B, and when removed the sides 2 
can be taken away and the pattern extract- 
ed. The flask was still further held tightly 
in position by making a loop of a large belt 
lacing, passing it around B and tightening 
with a rod, using it as a twister. 

Fig. 6 shows a bottom board, having 
dowel pins which fit the holes in the middle 
section B of flask, and having a depression 
D turned in the center ;'; or so deep, and the 
diameter of the pattern. 

Fig. 7 shows a plug, or former, having a 
diameter equal to the internal diameter of 
pattern, to be used while ramming up. 

The molding can be briefly outlined as 
follows: first, take the middle section of 
flask B with its three parts in position, and 
invert upon the bottom board; next, place 
the three parts of the pattern in the depres- 
sion in the center of the board, and have the 
edges which meet just opposite the joints 
in the flask. The turned recess in the bot- 
tom board holds the pattern in position, so 
that dowels are not needed. Next place the 
plug, Fig. 7, into the pattern, and then 
place a piece of thin, tough paper between 
each division of pattern, extending it across 
and into the cerresponding joint inthe flask. 
This divides the flask into three distinct 
pockets, and answers the purpose of parting 
sand. Each one of these sections can now 
be filled; then remove the plug and fasten 
on the nowel (, and ram that. Turn the 
whole over, take off the bottom board, and 
ram up the cope. 

To remove the pattern, lift off the cope, 
unfasten the cheek and nowel sections, draw 
away each of the three side parts, and the 
pattern is released in a very neat manner 
with scarcely any effort. 

—--. gape ——— 
Light on Logarithms. 


An expert engineer in a New England 
city rendered a bill to a corporation who 
had employed him to write a technical re- 
port. The amount of the fee was large, the 
corporation refused to pay it, and the claim 
was carried into court. 

During the trial the counsel for the cor- 
poration sought to belittle the expert's 
work, raising questions as to his experi 
ence, and, in fact, to prove that his labor 
would have been amply rewarded with a 
few dollars a day. 

‘* How did you reach this result ?” asked 
the lawyer, referring to a certain calcula 
tion, which had involved the use of loga 
rithms. 

**I consulted Napier’s table and”—but he 
got no further. 

‘*You consulted Napier’s table, did you?” 

ae a 

‘**Do you mean to tell this court that 
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you, an expert, had to resort to a published 
table? Did you prove the figures of that 
table?” 

‘‘No, but they have been proved. They 
are considered to be accurate by every scien- 
tific man.” 

““Why did you not work out your own 
table of logarithms? Isit not because you 
are unable to do so?” 

“Tt is not. I am perfectly capable of 
preparing such a table, but it would have 
taken too long a time to do so, and so I con- 
sulted the standards.” 

‘“‘In order to prove your calculation as 
well as your capabilities in this matter,” 
continued the suspicious lawyer, ‘‘I will 
now ask you to prepare a table of loga- 
rithms.” 

‘‘Here and now?” inquired the plaintiff. 
“7 fear it will consume too much of the 
court’s time.” 

This seemed to confirm the lawyer’s 
doubts, and so he insisted the more upon 
having a complete table of logarithms pre- 
pared. 

The plaintiff smiled maliciously, took 
paper and pencil and began his work. In 
about five minutes the lawyer asked him 
if he had finished. The plaintiff shook his 
head and continued at work. Ten min- 
utes passed by, and again the question was 
put: 

‘‘How nearly finished are you?” 

‘‘Very far from finished,” remarked the 
plaintiff. 

‘*Well, may I ask how long it will take 
you to prepare a table such as Napier’s ? 
You seem to be very slow about it.” 

The expert hesitated a little, and then 
replied: ‘‘I estimate that, working alone, 
I might be able to complete it in about fif- 
teen years, working day and night. It took 
Napier and five assistants seven years to 
prepare his table, but I am less familiar 
with the calculation than he was, and, as 
you say, work slow. Still in fifteen years 
I think I can complete it.” 

It is unnecessary to say that the lawyer 
was not a little taken aback by the answer, 
which enlightened him a trifle on the sub- 
ject. He withdrew the questions, and 
eventually the expert won his case.— New 
York Herald. 

——__->>e—__——_- 
The Compound Engines at the Centen- 
nial. 





By Frep H. Co.nvin. 





Although both Mr. Hemenway and Pro- 
fessor Sweet have told us in excellent papers 
before the A. 8. M. E. monthly meetings, 
and as published in the AMERICAN MAcuHIN- 
Ist, that there were no compound engines 
at the Centennial of 1876, as a matter of 
fact there were three on exhibition. One 
was in either the Swedish or Norwegian 
exhibit, and another exhibited by Cramps, 
of Philadelphia, both of these being verti- 
cal compound condensing engines for ma- 
rine work. Neither of these was in opera- 
tion. 

The third engine (perhaps it should have 
been mentioned first) was built by the Peo- 
ple’s Works, of Philadelphia, being designed 
and installed by Mr. John H. Cooper, M.E., 
to whom I am indebted for these facts and 
the following data: 

It was a cross-compound engine, having 
cylinders 8x18 and 14x18 inches respective- 
ly, each cylinder being provided with plain 
slide valve, driven by separate eccentric 
from the main shaft. The high-pressure 
side did the governing, as is quite common 
to-day, and this governor had a safety stop 
to provide against the belt’s slipping or slid- 
ing off, the simplicity of this stop making 
itself evident from the cut of the governor. 
The cylinders were thoroughly lagged but 
were not steam jacketed. The other sketch 
shows in outline the arrangement of the 
condenser under the low-pressure cylinder 
which for simplicity cannot be excelled, this 
plan being used by Mr. Porter in his engine 
at the Paris Exposition in 1867. 

This condenser was placed beneath the 
low-pressure cylinder, and, as will be seen, 
is divided into three compartments, the con- 
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denser proper, the hot-well and the air- 
pumpchamber. The valves are shown, one 
open to the air pump from the condenser, 
and the other closed from the air pump to 
the hot well. Theair pump, which is a 
simple single-acting plunger pump, was 
connected to the low-pressure valve eccen- 
tric, and driven by it, at the same speed as 
the engine. It will be noticed that the 
pump is very small as compared with the 
chamber, and also that the quantity of water 
handled at each stroke is comparatively 
small with regard to the rise and fall of 
the surface of the water in the pump cham- 
ber. 

This surface is the real piston of the air 
pump and the movement of the body of 
water is what forces the water of condensa- 
tion into the hot well, and as this water 
piston needs no packing, one of the annoy- 
ances of an air pump has disappeared, for 
any leakage of the small pump does not af- 
fect the vacuum, the whole being submerged 
and almost self-packing. 

A peculiarity of this engine was that both 
cranks were set at the same angle, or in ex- 
actly similar position on the shaft, so that 
both pistons moved in unison, the object be- 
ing to avoid the side strain and twisting mo- 
tion of cranks set at quarters. 

The objection that 
it could not start 
from any position is 
met by referring to 
the many single en- 
gines running which 
need not be stopped 
on the center—are 
usually managed 
without, and there is 
no more need for the 
quartering of the 
cranks in this case. 

There wasnoreceiver \ 
used, the exhaust “ \ 
pipe from the high- 
pressure cylinder go- 

ing directly to the 
low, and taken as a 
whole the engine was 

an extremely simple 
design, the fewest 
parts possible being 
used, yet being com- 
plete in detail and 
doing good work at 
the exhibition— 
strange that it was 
overlooked by Mr. 
Hemenway and Pro- 
fessor Sweet. 

But though small 
in size it was never- 
theless a complete 
working compound 
condensing engine 
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boiler, and being as economical of steam, 
would cost less for attendance and repairs, 
being much more simple. 

There would be no parts requiring high- 
class construction and adjustments to be 
made or maintained. This explains the 
striving for extreme simplicity, such as is 
embodied in this engine, the maintenance 
and attendance being always considered. 
The development of the automatic engine 
has caused the type of engine here men- 
tioned to be sadly neglected, and while it 
may pain many of the ‘‘sharp cut-off” advo- 
cates to see this type of engine again advo- 
cated, their attention is respectfully called 
to the remarkable performance, from an 
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Fig. 1 
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and deserves credit 
as such, as well as 
reflecting credit 
upon its designer 
for being progressive and fortunate enough 
to have the only compound engine under 
steam at the Centennial. It is believed also 
that the year 1876 was the centennial of the 
compound engine; for history tells us that 
in 1776 Jonathan Hornblower made his first 
models and experiments with compound 
engines, although it was not until several 
years later, 1781, that he took out his pat- 
ents in this direction and made the matter 
public. So that besides being the only oper- 
ative compound at the Centennial, Mr. Coop- 
er’s engine was also a Centennial commem- 
oration of the first compound engine ever 
made, and deserves more than a passing no- 
tice in the history of stationary engines of 
America. 

And it may be interesting to note that 
Mr. Cooper stood alone in the advocacy of 
compounding with such a simple construc- 
tion, but was unable to carry out his ideas 
on account of few engines of the kind being 
in demand, the water necessary for con- 
densation not being available. It was his 
favorite idea to so construct a compound 
engine that with its appropriate boiler the 
initial cost would not be more than a high- 
class automatic engine with its appropriate 
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economical point of view, of the Willans 
engine, using a throttling governor. 

No one would advocate a simple engine 
in competition with the automatic in steam 
economy, but experience shows that many 
things are possible and permissible in com- 
pounding that are not allowable in high- 
class automatic engine construction, and 
for many places there is little reason to 
doubt that the engine (or the type) produced 
by Mr. Cooper for his Centennial exhibit 
would be very desirable if given the proper 
attention in design and construction. 

It is to be regretted that no data are avail- 
able as to its performance which would be 
interesting in comparison with throttling 
simple engines, but these figures are lack- 
ing, for the engine ran idle and received 
whatever steam happened to be in the mains, 
and, as Mr. Cooper writes me, ‘‘this, you 
know, is an uncertain force at fairs.” 

‘Design and construction may embody 
promise of economy and good performance, 
which may be foreseen without test, and 
especially in cases where well-known simple 
devices and methods of working are em- 
ployed, as in this case.” 

Fig. 2 shows the governor. 
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A A are the governor balls, B the valve 
rod, and D the valves, the latter having two 
sets of disks aaandid. His an eccentric 
secured to the rod d which has a weighted 
arm /’ and weight #7”. When the engine is 
stopped the balls A A are down, the disks a 
of the valve in contact with the seat and the 
arm /' down. 

To start the engine the arm Fis raised as 
shown so that the eccentric H depresses a 
lip f on the valve rod 3B, and opens the 
valve as shown. When the engine is fairly 
started the governor balls control the stem 
Band depress the rod still further, so that 
the arm fis removed from contact with the 
eccentric H, whose weighted arm falls and 
restores it to its original position. In case 
the beltSbreaks the balls fall and the disks 
a shut off steam, while, in case of undue 
speed the valve is depressed so that the disks 
6b check the passage of steam in usual way 
and reduce the speed of the engine to the 
normal rate. Points to be observed are: 
Valve with shutting-off disks aa and regu- 
lating disks 4 4, and eccentric, weighted arm 
and lip f for starting. 

ee 
New and Simple Formulas for Satu- 
rated Steam. 








By G. B. MAYNADIER. 





Experiments show that the specific vol- 
umes of saturated vapors cannot be deter- 
mined, with sufficient accuracy, by the 
formula for gases when the absolute tem- 
perature is taken as, very nearly, ¢ /’ + 360. 

A formula based on the dynamic theory 
of heat gives results that agree much better 
with the experimental values. This formula 
depends, however, upon quantities the 
exact values of which are questionable. 
The latent heat and the difference of press- 
ure for one degree difference of temperature 
are supposed to be given, in exact figures, 
by the results of Regnault’s experiments. 
The mechanical equivalent and the absolute 
temperature are given, respectively, as fol- 
lows: 

Rankine, 772 and ¢ + 461.2; Zeuner, 772 
and ¢ + 459.4; De Volson Wood, 778 and 
t + 460.66 ; ¢ being the temperature Fahren- 
heit. From this it is obvious that each one 
determines his own values, so that at 212 
degrees, Rankine makes the volume of a 
pound of steam to be 26.36 cubic feet: 
Zeuner makes it 26.44 cubic feet, and De 
Volson Wood finds 26.58 cubic feet. The 
mean of these is 26.46 cubic feet ; which 
will herein be considered as the volume of 
a pound of saturated steam at 212 degrees. 

The product of the pressure per square 
foot by the volume in cubic feet will then 
be as follows: 

P V = 2,116.2 X 26.46 = 56,000, very 

nearly. 

From a study of the steam tables I be- 
came convinced that if the specific volumes 
were accurately determined, it would be 
found that the product of the pressure by the 
specific volume increases at a uniform rate 
as the temperature rises. This I believe to 
be a law of saturated vapors, because the 
results derived from formulas based thereon 
agree remarkably well with the results 
derived from the more complicated formulas 
now used. 

For saturated steam the formulas by 
which this law is expressed are as follows: 
P V = 56,000 +- 56 (¢ — 212) 

P V = 45,920 + 56 (¢ — 82) 
P V = 56 (¢ + 788). 

The last equation has the same form as 
the equation for gases, and we have, for 
saturated steam, the following equation: 

PV 
t + 788 
for gases, the equation: _/" _ — R 

t + 460 
constant which is inversely proportional to 
the densities or specific gravities of the 
different gases. 

It may be worth while to call attention to 
the probability that a 

t + 788 
holds good for all saturated vapors. For 
some other saturated vapors the constants 
are, probably, somewhat as follows: Ether, 


= 56, constant, just as we have, 


a 


constant, 
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12.9; alcohol, 21.6; acetone, 16.8; chloro- 
form, 8.3 ; chloride of carbon, 6 ; bisulphide 
of carbon, 12. From the equation for satu- 


rated steam, we have, | ee, 
56,000 1,000 
t + 788 : = 
Now, = 0.82 0.001 (¢ —382) = 1 
°¥ 4,000 7 ities 


+ 0 001 (¢ — 212), F = 082 + 0.0018 #, C. 
Then if P be the pressure in kilograms per 
square meter, V the volume of one kilo- 
gram in cubic meters and ¢ the temperature 
Centigrade, we have for French units, P V 
= 17,055 (0.82 + 0.0018 ¢). 

For p in atmospheres and V the volume 
of one pound in cubic feet, ¢, Fahr., we 
have, p V = 0.02646 (¢ +- 788). This equation 
gives results practically the same as those 
derived from Zeuner’s celebrated formula, 


4 
p v = 0.043862 (¢ + 459 4) — 3.00859 4/p, 
which is the simplest and most exact for 
mula heretofore proposed. The greater 
simplicity of the new formula is apparent. 
= ll - 

Eogland is to have a wheel which will 
out Ferris Ferris, so to speak. The con- 
tracts have been let, and construction begun 
on a wheel which is to be erected at Earl's 
Court Exhibition. The wheel will be 300 
feet diameter, 50 feet more than the Ferris. 
In general design it will be similar, and 
will have cars suspended from the rim in 
the same manner, and affording accommoda- 
tion for 1,600 people. The towers are of 
different design, and will be fitted up with 
stages at various heights, to be used for 
amusements, cafés, etc. The passage from 
one tower to the other will be through the 
hollow axle of the wheel, which will be 
7 feet diameter, of steel. 














The Cordele (Ga.) Machine Shops, Foundry and 
Planing Mill will be rebuilt. 





a factory at Lestershire, N. Y. 

Ground has been broken for the new Erie Chem- 
ical Works at Erie, Pa. Bleach will form one of 
the products. 

The George Place Machine Company has re- 
moved from 120 Broadway to 145 Broadway and 
86-88 Liberty street, New York. 

The Safety Vapor Engine Company, which has 
been located at 16 Murray street, New York, 
moved on the Ist of May to 83 Reade street, corner 
of Church. 

The New York office of the Bridgeport Machine 
Tool Works, which is managed by Mr. N. B. 
Lyons, has been removed to 86 Liberty street, 
New York. 

J. A. Fay & Co., of Cincinnati, O, report an 
especial demand for the large sizes of the sand 
papering and polishing machine recently illus- 
trated in our columns, five of these having been 
sold in a single week. 

We have received from the J. D. Smith Foundry 
Supply Co., Cincinnati, O., a special supplementary 
catalogue No. 16, which is of interest, especially 
to foundrymen, as it contains illustrations of 
special tools for molders’ use. It is sent upon 
application. 


The Berlin Iron Bridge Co., of East Berlin, 
Conn., are putting up a new transfer station for 
the Washington & Georgetown Railroad Co., at 
Washington, D.C. The same company are putting 
up aniron and steel building, seven stories high, 
for James Pettit, of New York City. 


W. L. Blake & Co., Portland, Me., manufacturers 
of fine engine, valve and cylinder oils, and manu- 
facturers’ agents for railroad, steamship and mill 
supplies, have taken the agency of the State for 
the Worthington pumps. Messrs. Blake & Co. will 
make a specialty of these and keep competent en- 
gineers to estimate on terms for underwriters and 
waterworks. 


The Batopilas Mining Co., of Chihuahua, Mexico, 
have placed an order for four iron buildings and 
four bridges with the Berlin Iron Bridge Co., of 
East Berlin, Conn. The builaings are to be shipped 
by steamer to Galveston, Texas, from there by 
rail to the interior of Mexico, where they must 
be carted a distance of 100 miles on muleback 
up into the mountains. 


The Berlin Iron Bridge Company paid on April 
14th their regular quarterly dividend of 1% per 
cent. Considering the bard times in all branches 
of business, especially among manufacturers of 
structural iron, we think this shows pretty good 
management, not to put it any stronger, and is 
a refreshing change in reports coming from so 





THE MASON BALANCED VALVE 


Is a double piston or seated balanced valve, for which we have found a ready 


sale in the m: ny Cases where such valves are used. 
valve stem, which is 


of our valve is in the guide for the v 


The principal advantage 


cast on the bonnet, thereby keeping the v: alve stem ina 


direct line with the stuffing box. 


For this reason it is im- 


possible for the valve stem to bend, and the packing QL 


seldom has to be renewed. The 


sizes up to two inch are made of Katey (A ew *S 


the best steam metal; above that, 
of cast iron, lined with steam 
metal. A knuckle-joint tapped 


for three-eighths rod is on the same stem of each valve, 
This saves expense in making connections. 
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The Faatz Brush and Felting Company will erect | 





many quarters, of closed factories and ‘* passed ”’ 
dividends. 

An Associated Press dispatch of the 25th ult., 
from East Liverpool, O0., says: A company of 
striking potters and business men with a capital 
stock of $60,000, organized here last night to pur- 
chase the East Liverpool pottery, a four-kiln plant 
which has been shut down since the strike. The 
company has an option on the factory for $36,000 
and the deal will be closed in a day or two. The 
plant will be started within a week and will employ 
a hundred men. 


We have received an illustrated pamphlet de- 
scribing an improved apparatus for cutting holes 
in iron shutters in case of fire. The apparatus 
consists of an upright standard carrying at its 
extremity a small water motor, made by the 
Backus Water Motor Company, of Newark, N. J. 
This 4 es, through the medium of a Stow flexible 
shaft, a cu‘ter which cuts out and removes a cir- 
cular section of the shutter. The apparatus is 
the invention of Mr. John G. Von Hofe, of New 
York, and is, of course, of special interest to 
those who have fires to contend with. 

A Hartford (Conn.) dispatch of April 23d says: 
The works of the Schuyler Electric Company at 
Middletown will be shut down on May Ist, await- 
ing the result of a reorganization of the company. 
The company has been closely as:ociated with the 
General Electric Company, and has done much 
work for it. This business has been withdrawn, 
the works of the General Electric Company being 
utilized for its own work. The plan is to reorganize 
the Schuyler Company independently of the Gen- 
eral Electric. The Schuyler Company is in good 
financial condition, and will resume business when 
the reorganization is completed. 


We are informed that The Brownell & Company, 
of Dayton, O., have acquired from the Sioux 
City Engine Works, the entire stock of drawings, 
patterns, finished and unfinished engines of the 





Giddings automatic type, and that these engines 
will, from this time, be made by the first named 
company. Mr. C. M. Giddings, who for the past 
six years has been in charge of the Sioux City 
Engine Works, has connected himself with The 
Brownell & Company, and will have charge of 
engineering work with them. Special tools and 
machinery have been recently added to the Dayton 
plant which adapt it to the manufacture of com 
plete steam plants upon any desired scale. 

The West Virginia University is building a me 
chanical laboratory adjacent to its mechanical 
shops, in which the light, heat and power plant of 
the University will be ins‘alled. Having this plant 
all under the same roof in the Department of 
Mechanical Engineering, greatly increases the 
facilities for instruction, as the whole plant wil! 
be available at any time for experimental work 
and special testing and investigation. The equip 
ment will contain storage battery plant, are and 
incandescent dynamos and motors, electrical test 
ing and measuring instruments, simple and com 
pound engines, installed so as to work as a triple 
expansion engine of 100 horse-power; exhaust 
steam and independent jet and surface conden- 
sers, compound pumping engines for reservoir 
service and duty tests, high-pressure sectional 
boilers, set for coal and natural gas firing; and the 
present equipment of standard engineering, test 
ing and measuring instruments and accessories 
will be materially increased. The University is 
located at Morgantown, W. Va., on the Mononga- 
hela River. and on the new link of the Baltimore 
& Ohio R. R. connecting its Pittsburgh and Whee! 
ing lines. 

The Tradesman, of Chattanooga, Tenn., in its 
weekly review of the industrial situation in the 
South for the week ending April 30th, says: The 
lumber producers, who have had an unprofitable 
winter, are now encouraged by the prospect of a 
reduction in freight rates. It is believed that, 
with a concert of action in the maintenance of 
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STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





PitTsBuURG. 
Cuicaco. 
New Yorn. 


ST, MAKE THE BEST STEEL NOW USED 
swe FOR TOOLS, DIES AND MILLING CUTTERS. 











HIGHEST QUALITY.—TAPS, DIES, REAMERS, 


Screw one Tap Wrenches, Bolt ne eg Drilling Macnines, 


Punching Presses, etc. 


Send for catalogue. 


WILEY & RUSSELL MFG. 00., Erecafielt Mass., U. S. A. 





BOSTON: ti & i3 Oliver St., 


"R, MUSHET’S SPECIAL STEEL” 


SAVES LABOB in being able torun at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTEin redressing, 


Sore REPRESENTATIVES IN THE UntTED States. 
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9 t0 4 In. SWINE, 


Modern Design. 
Valuable Features. 


CATALOGUE FREE. 











‘Speaking of LATHES! 


We are building them in various sizes from 10 inch to 
24inch swing, in various lengths, both engine and 
speed lathes. 
approved, while the workmanship, material and fin- 
ish are of the highest order. 
you all about them, as well as of our planers, shapers, 
drills and other tools and supplies. 
bring it. 


SEBASTIAN LATHE Co.. 
117-119 CULVERT ST., CINCINNATI, OHIO. 


Our designs are the latest and most 
Our catalogue will tell 


A postal will 
Write us for prices. 





THE IRON FOUNDER, 


By SIMPSON BOLLAND, Esq. 
300 Illustrations, 400 Pages. 12mo, Cloth $2.50, 


JOHN WILEY & SONS, 


NEW YORK. 





Ready Made Cut Gears. 
Ready Made Cast Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. 
Gear Book, 15 cents. 
Treatise on Gears, $1.00. 
Gear Cutting Machines. 
GEORGE B. GRANT, 
Lexington, Mass., 
and 125 South 11th St., 
Philadelphia, Pa. 





GRANT 


GEARS 





BORING AND TURNING MILLS. 


37, 54 and 62-Inch Swing, with Two Regular Heads. 


42-INCH SWINC, WITH TURRET HEAD, AND 


SCREW CUTTING ATTACHMENT. 


All gears accurately cut. 


All feeds positive. 


Machines are self contained and therefore do not require an expensive foundation. 


BRIDGEPORT MACHINE TOOL WORKS, - 


E. P. BULLARD, Prop. 


BRIDCEPORT, CONN. 


New York Office, 86 LIBERTY STREET. 








MANUFACTURERS OF 


FITCHBURG os 


AND OTHER 





~ FITCHBURG MACHINE WORKS, 


THE CELEBRATED 


ENGINE LATHE 
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NON-CONDUCTING COVERINGS FOR STEAM AND HoT WATER PIPES, BOILERS, ETC. 
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prices, and reasonable rates of freight, a large 
lumber business will be transacted this summer. 
Iron and coal operators are not as yet materi- 
ally affected by the coal miners’ strike. Fuel 
supplies, both at the furnaces and at the mines, 
are sufficient for present needs. It is not now be- 
lieved that the strike will be so long continued 
or so general as to cause shut-downs for want 
of coaland coke. The Tradesman reports 46 new 
industries as established or incorporated during 
the week, among which are: The Harris Auto- 
matic Car Coupler Co., of Spartanburg, S. C., 
capital $1,000,000; the Jeffe-son County Land and 
irrigation Co., of Beaumont, Texas., capital $250,- 
000; the Kanawha Improvement and Manufact- 
uring Co, and the Big Mountain Cval Mining 
Co., of Charleston, W. Va., capital of each $200,- 
00. The International Compress Co., capital $100,- 
0, has been chartered at Brownsyiile, Texas; 
fertilizer works costing $50,000 are to be built at 
Valdosta, Ga; a boat-building company, with 
$50 000 capital, is chartered at Little Rock, Ark.; 
the Richmond (Va.) Woodenware Co., capital 





$50,000, is reported ; iron works to cost $50,000 
at Buntington, W. Va... and wagon works, with 
$30,000 capital, at Monroe, La. 


Tin—The market is unsettled, legitimate buyers 
for consumption leave the market alone. The 
local price for prompt delivery is firm at 20c. 








Machinists’ Supplies and Iron. 


New York, May 5, 1894. 

Iron—American Pig—We quote Standard North- 
ern brands, No.1 Foundry, $12.50 to $13.25; No. 2, 
$11.50 to $12.25; Gray Forge, $10.75 to $11.00. South- 
ern brands are quoted at $11 50 to $12.25 for No. 1 
Foundry; $10.50 to $11.00 for No. 2, and $10.00 to 
$10.25 for No. 3. 

Antimony—The market is dull and quiet. We 
quote L. X., 944c. to 98¢c.; Cookson’s, 10c. to 
10¥c.; Hallett’s, 8.62i4¢c. to 8.70c., and U. S. French 
Star, 10c. 

Lard Oil—Prime is quoted at 61c. to 68c. 

Copper—The market is dull and weak, the de- 
mand is light. Lake Copper is not active, the 
quotations are easy at 9.45c. to 9.50e. Casting Cop- 
rer is held at 9.10c. to 9.15¢e. 

Lead—The market is quiet. Lead cannot be 
bought at less than 3.40c. for New York delivery. 
The official bullion quotation remains at 3.20c. 

Spelter—The market is weak and unsettled, the 
prices are nominal at 3.55c. to 3.60c. for New York 
delivery. 


+ WAN TED* 


** Situation and Help’ Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 





A mechanical draftsman desires engagement. 
Address Staff, AMERICAN MACHINIST. 


A prac. mech., 8 yrs. foreman, wants pos.; age 
34, habits Al. Foreman, AMERICAN MAOHINIST. 


Draftsman, designer. with practical shop exp., 
age 25, desires pos. H.O., AMERICAN MACHINIST. 

First-class patternmaker desires situation. Kefs. 
and habits Al. M., AMERICAN MACHINIST. 


Toolmaker, machinist, 34, experienced on hard- 
ening fine tools, care of tool-room and shop mach’y, 
wants position. Box 68, AMERICAN MACHINIST. 








A mech. engineer, thorough machinist, good de- 
signer and draftsman, desires situation with grow- 
ing concern; will invest $500. Advance, Am. Macn. 


Wanted—Position in boiler or sheet-iron shop to 
lay out and work sheet-iron; best refs. Charles 
Osborn, Gen’! Delivery, Brooklyn, N. Y 


Young man, 22, wants place in drafting-room ;: 
has 15 months office, 9 months shop exp. Engine 
work pref’d. “T. D. P.,’”” AMERICAN MACHINIST. 


Wanted—Position by a machinist and toolmaker 
who is capable of taking charge of works. Address 
““Energy,’’ AMERICAN MACHINIST. 


Wanted—Place as superintendent or foreman by 
first-class toolmaker and machinist used to close 
interchangeable work; can work men to advan- 
tage. Address Box 74, AMERICAN MACHINIST. 


Young man desires position in shop or drawing 
office; 6 yrs’ exp. eng. fitting and erecting at loco. 
shops Great Eastern Ry, London, Erg.; also holds 
certificates in mach. draw’g, etc. E. N., Am. Macn. 


Wanted—By a good, steady, temperate molder, 
a situation either as a molder or to run a small 
country jobbing foundry, with from 1 to 6 men. 
Address Small Foundry, AMERICAN MACHINIST. 


(Continued on page 14.) 





DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 







3000 
VARIETIES FILES 
[X. F.] & INCREMENT CUT FILES. 





i BERLIN IRON BRIDGE CO. 


Office and Vorks, 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. 


FRANK L. WILCOX, Treasurer. 
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BURR K. FIELD, Vice-President. 
GEV. H. SAGE, Secretary. 
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The above illustration is taken direct from a photograph, and shows the construction of an Iron Truss 
Roof designee and built by us fer the Cos Brass Co, at Torrington, Conn. The Roof is over 
their Rolling Mill, which is a building 118 feet wide and 233 feet long. The line of brick 
arches, Shown on the right, connects with an adjoining Muffle Room. which is 
also covered with an Iron Truss Roof designed and built by us. 





SEND FOR OUR ILLUSTRATED CATALOGUE. 





SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON 60., 


BROOKLYN, N. Y, 


33 TO 39 FRANKLIN ST., 








The Standard Treatise on MACHINE DESIGN. 


REULEAUX’S CONSTRUCTOR, 


Translated by HENRY HARRISON SUPLEE, 


Handsomely Bound in Cloth. Size 10x12 in. pp. XVIII, 
312. With Portrait and over 1,200 illustrations. Price, 
7.00. Sent by express, prepaid, on receipt of price. 


Order by mail direct from 
H. H. SUPLEE, 
339 WEST CHELTEN AVE., PHILADELPHIA, PA. 


COOKE & CO., 


163 & 165 WASHINGTON ST., 


NEW YORK. 


ENGINES and BOILERS, 


VERTICAL, 
HORIZONTAL, 
STATIONARY, 
PORTABLE, 
Plain and Automatic. 


Write fo. Catalogue and 
mention this paper. 
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CASTINGS 


For Machinery of any size, from patterns or 
drawings. Quality and finish unsurpassed. Prices 
way down. 


L. E. HOYT & CO., 
WALTON, DEL. CO., W. Y. 
New York Agent, CLEVELAND FOOTE, 47 Broadway. 


BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 
HUGO BILGRAM, 
MACHINIST, 


Successor to 
BREHMER BROS., 
440 N. 12th St., Philadelphia, Pa 


HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


"Our New and Revised Catalogue of Practical and Scien- 
tific Books, 88 pages 8vo., and our other Catalogues and Cir- 
culars, the whole cover ng every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 















THE NEW FOX 
Universal Trimmer 


is the only onethat has 
an accurate adjust- 
ment of the gauges. 
Cavnot be set wrong. 
Work must be correct. 
Time saved in Pattern- 
making and all wood 
working. 

CaTALOGUE FREE! 
FOX MACHINE CO., 
325 Nor. Front St, 
Grand Rapids, Mich. 


135 Finsbu Pavement, 
London, England. 

















These Goods are for sale by CHAS. CHURCHILL & CO., 
L’t’d, 21 Cross St., London, England. 


REDUCED PRICES oF LECOUNT’ STRAIGHT TAIL DOG. 
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C. W. LeCOUNT, South Norwalk, Conn. 








BORING 4%» TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 SIZES FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 





BRASS-WORKING TOOLS. 
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SCREW MACHINES. 
Do you make Shrink or Force Fits? 


We have an Inside Micrometer Caliper that is just 

the tool for this purpose. Its price is only $1.75. 

We have another (price $6.00) that will actually 

measure a hole or length in itches and fractions 
thereof from 244’’ to 18’’ by thousandths. 
WRITE FOR CIRCULARS, 

J. T. SLOCOMB & CO., Providence, R, |. 














“Star” Screw Cut- 
Foot Lathe 5 ting Auto- 
Swings matic Cross 
9x25 in. A Feed, ete. 
| A SRM Anat ech NORA NT A ARNO 
ee 
Scroll Saws, a Catalogue 
Circular ‘ree 
Saws, Lathe of all our 
Mortisers. Machinery. 








Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y. 





The Greenerd Arbor Press. 


PATENTED DECEMBER 1, 1891. 

For Sale at Manufacturers’ Prices by 
A.J. WILKINSON & Co. 
BOSTON, MASS. 

Send for Descriptive Circular, 


180 to 188 Washington Street, 













ALL KINDS IN STOCK. 
Manufactory, SHEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LTD. 


Established a century ago. 
Medal World’s Columbian Exposition 1893. 


FOR 
TOOLS, 
DRILLS, 

DIES, &c. 














see 





BUILDERS IRON FOUNDRY, 
FOUNDERS AND MACHINISTS, PROVIDENCE, R. 


IRON CASTINGS 


For heavy work in particular we have excellent facilities, and we solicit op- 
portunities of submitting estimates for all kinds of dry sand, green sand and 
loam castings, from anthracite or charcoal iron, from cupola or air furnace. 








ROOT’S FORCE BLAST ROTARY BLOWER. 


For FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 





SLOW SPEED, BEST 
POSITIVE MECHANICAL 
BLAST, CONSTRUC- 
PERFECTLY ae 
BALANCED. 5On. 





P.H.& F.M.ROOTS, Manufacturers, 
CONNERSVILLE, IND. 
Chicago Office: 501 Manhattan Building. 
8. 8. TOWNSEND, Gen. Agent.) 163 & 165 Washington St, 
COOKE & CO., Selling Agents. f NEW YORK. 
In Writing Please Mention This Paper. 








WORTHINCTON 


PUMPING ENGINE 


FOR 
WATER WORKS. 
SIMPLE, COMPOUND, OR 
TRIPLE EXPANSION, 
HORIZONTAL OR VERTICAL 


HIGHEST DUTY GUARANTEED. 


COMPLETE DESCRIPTIVE PAM- 
PHLETS ON APPLICATION. 


HENRY R. WORTHINGTON, 


NEW YORK, 


BOSTON, PHILADELPHIA, 
ST. LOUIS, 


CHICAGO, 
DENVER. 
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WANTED:# 


** Situation and Help” Advertisements only inserted 
under this head, Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week’s issue, Answers addressed to our 
care will be forwarded, 


and vise hand, graduate of a tech- 
nical school in Germany, have some experience in 
designing ; wishes * dg in drawing-room or 
shop. Address H. AMERICAN MACHINIST. 


Patternmaker, desires 
have had charge a men, can manage 
practical and economical manner 
Address #. F., AMERICAN MACHINIST. 


A first-class man having 12 years’ experience in 
the manufacture of steam engines on a large scale 
on the interchangeable plan and jig system, desires 
a position as superintendent. Address C. D., 
AMERICAN MACHINIST, 


Draftsman 


position as foreman, 
shop in a 
; best of refs. 


Young man experienced in foundry management, 
technical education, machinist by trade, wishes 
pos. as machinist in shop where there is a good 
chance to work up, and if satisfactory invest 
some money. R. A., AMERICAN MACHINIST. 


Able mech. engineer wants responsible position; 
general machinery with power transmission as 
specialty, also water wheel and structural work. 
Best theoretical and practical training; first-class 
designer; can show up work. K., Am. MAcu. 





Wanted—By first-class machinist, position as 
foreman or any capacity where ability and faith- 
ful services will be appreciated. Exp’d in marine 
and stationary engs., and rolling-mill mach’y; good 
draftsman, vicinity of N. Y. Box 76, Am. Macu. 


Engagement Wanted—Mech. engineer, exp’d in 
design, construction and operation of mining ma- 
chinery, also machine tools and automatic ma- 
chines ; C. E. graduate; Jun. A. 8S. M. E., and other 
societies ; goodrefs. Box 75, AM.MACHINIST. 


Wanted - Situation as superintendent or foreman 
by expert and all-round machinist having large and 
exceptional exp. in the manufacture of mach’y for 
making lead pipes, lead incased, lead composition 
and block tin pipes; covering electric and other 
cables with lead; sheet lead rolling mills ; tea lead 
rolls and machinery for the manufacture of lead 
shot, by the most improved methods known to the 
trade. Has supervised the erection and working 
of lead plant in Argentina and Brazil, also in Eng- 
land, Scotland and the continent of Europe. Or 
would take the management of lead works. Ad- 
dress W. J., AMERICAN MACHINIST. 


Introduction and negotiation of American pat- 
ents and machinery to English manufacturers and 
agents. Write for circular to Geo. Richards, M. I. 
M. E., Mechanical and Consulting Engineer, No. 5 
Laurence Pountney Hill, London, England. 


SWEDEN. NORWAY. FINLAND. DENMARK. 


John Tragardh & Co, at Gothenburg (Sweden), 
Estab. 1857. Machinery and [etal Importers. 
Are buyers of Machinery and Tools (news an‘! specialties 
Their illustrated Price Currents are distributed in above- 
named countries, which are constantly visited by 3 travelers 

from their offices. 

JOHN TRAGARDH & CO. wish to receive offers and 
illustrations from makers cirect. First class references 
Payment through their bankers in New York. 


AMERICAN GAS FURNACE 60., 


OIL GAS PLANTS 


Auto, Steam Flue Cleaners. Kelly Co., Erie, Pa. 
For Sale—Second-hand drill presses.engine lathes 


& planers. Dietz, Schumacher & Co., Cincinnati, O. 


Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E.O. Chase, Newark, N. J. 





Calipers, Surface Gauges, etc. Catalogue free, 
Send forit. F. A. Welles, Milwaukee, Wis. 





Wanted—-A practical man to buy interest and 
take charge of foundry and machine works; best 
place in Colorado; good business and making 
money. Address F. N. B., AMERICAN MACHINIST. ) 





————— 








+ MISCELLANEOUS WANTS 


Advertisements will be inserted under this head at 
85 cents per dine, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue, Answers addressed to our care will 
be forwarded. 





Cheap 2d hd lathes & planers. S.M.York,Clev’d,O. 


Gas Blast Furnaces & High Pressure Blowers 


For the economical generation and systematic application 
of HEAT. 


CATALOCUES ON 


_ a) APPLICATION. 
AX No. 80 Nassau Street, - - NEW YORK. 
ENGLIsH AGENC 


Chas. Churchill & Co., Ltd., 21 C see Street, Finsbury, 
London, E. C., England. 





ase i) 8 ry é 





CLEVELAND Twist 





No More Twisted 
Tangs. 
Larger drills 


DRILL GO’S. GRIP SOCKETS, 











can be used with 
smaller shanks 
than ever before, 

No charge for 
the groove in the 
shanks. 


Send for Descrip- 


i Cor. Lake ane Kirtland Sts-, Cleveland, Ohlo. tive Price List 





Second-Hand Machinery 


Modern Style, in Good Order, Being the Equipment of a 


MACHINE TOOL SHOP 
ENCINE AxD BOILER WORKS 


WILL BE SOLD LOW BEFORE REMOVAL. 





IRON PLANERS. ENGINE LATHES, 
19 in. . ri Wheeler. 12 in. x 6 ft. Reed. 
20 * * Lathe & Morse, 13 x 6 °° Blaisdell. 
22 “ x é “ Wheeler. 14 “* x 6‘ Hendey Taper. 
24 x 4° Blaisdell. 16 ‘* x 6°* New Haven. 
24“ x 5“ New Haven. 16 ** x Gand & ft., Ames. 
24° x 6 Wood Light. 18 “ x 6 ft. Eddy. 
26 “ x 8 Pease. 18 ‘* x 8* Putnam. 
30 ‘* x 6 and 10 ft. Pease. 22 “ x 8 ‘ Prentiss, Taper. 
32“ x 6 ft. Pease. a2 ‘¢ x 12 u x 
32 ** x 6 * Wood Light. 24“ x12 Putnam. 
36 “* x & “* Pease. 32“ x 16 “* Gleason. 
36 ** x10 * Gleason. 35 * x 15 “ Hewes & Phillips. 
60 “ x24“ Heavy Pattern. 36 ‘** x 18 “* Improved Style. 
ees - 17 ‘* Hewes & Phillips. 
SHAPERS. 84 18 “ Lincoln. 
Pit L Lath 2 
6 in. Stroke, Crank. avy in. 
a MILLING MACHINES. 
a ende 
16 “ “ Gould & Eber. B. & S No. 1 Universal with 
22 “ Triple Geared. Cutters, Arbors, &c Al order. 
Garvin No.3 Bk, Gears auto. fd, 
SLOTTERS. Cincinnati No 2 Bk. Gs. auto. fd. 
10 in. Stroke, Lowell. HAMMERS. 
“ “ se > 
12 Hewes & Phil. 50 Ib. Helve, Bradley. 
. 300 ** Steam, Ferris & Miles, 
DRILLS. | =e 
22 in. Swing, Prentice. | 1200 ‘* Drop with Lifter, Farrell 
26 ** Fric. Pull, | Foundry. 
> yea Cinti, complete. 


MISCELLANEOUS. 
B. & 8. No. 3 Universal Grinder 
with all atts. Good as new. 
Bor and Turn. Mill, 38 in. 
Vert. Turret Borer, B. & 8. 
Boiler Rolls, 6, 8 and 10 feet, 


McCABE, 
{4 Dey St., 


NEW YORK. 


CLAMP 
DRILLS 


In two Styles and four 
Sizes. Send for circular to 


GEO. BURNHAM&CO., 
Worcester, 
MASS. 


© - Old Style. 
Radial Drill, 86 in. 


BOLT CUTTERS. 
3% in. Complete, ** Acme.” 
14g “ “ 


National. 
J. J. 


SUCCESSOR TO 


E. P, BULLARD’S 


N, Y.Mach’y Warerooms. 


complete, 













BARCAINS IN 
second-Hand Machinery. 


We offer at very attractive prices, a lot of 
machinery from 


THE NEW HOWE SEWING 
MACHINE CO0.’S PLANT. 


INCLUDING, 
Engine Lathes, 

Milling Machines, 
Hand Lathes, 

Planer, Drill Press, 

Screw Machines, 
Gear Cutters, etc. 

Also a large stock of 


SECOND-HAND MACHINE TOOLS 


of all kind, in excellent condition. Write for 
complete list, descriptions and prices. 


GARVIN MACHINE CO., 
LAIGHT and CANAL STS., NEW YORK. 


DETROIT TWIST DRILL Co., DETROIT, MICH,, U. S. A. 


SOLE MANUFACTURERS or 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 








Endorsed by Practical Mechanics Everywhere, Send for Catalogue. 


We have Removed our Office 
145 BROADWAY 


AND 


86 LIBERTY ST,, 


Shall be pleased to have our Customers 
call and see us in our new quarters, when 
in the City. 





American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 





Adjustable Blade Reamers, 
14 in. to 2h in. 
Send for New Pamphlet. 
JAMES A. TAYLOR & CO. 


VOLNEY W. MASON & CO., 


MANUFACTURERS OF 


NEW PAT. WHIP HOIST, 





SEND FOR OUR LATEST LIST. 


GEORGE PLACE 
MACHINE CO, |stats: tot 





Pat. Friction Pulleys. 








OR SALE. 

The following machinery, used but a short time, guaran- 
teed first-class condition. Prices and turther particulars upon 
application: 

1'No. 2% Pratt a Whitney Screw Machine with wire feed, 
revolving 
4No. 2 P -— * « Ww hitney Screw Machine with wire feed, 
revolving hea’ 
1 Brown & Sharpe No.3 Universal Cutter and Reamer Grinder. 
130in. Richard’s Open Side Planer, 10 ft, table, Pedrick & 

Ayer makers 
1 Beaman & Smith Horizontal Boring Mill, table 6 ft. x 10 ft., 

with 5 in, 

250 in. Gould & = ‘berhardt Entirely Automatic Gear Cutters, 
will cut worm, spur a’'.d bevel gears. 

14in. Hurlburt & Rogers Cutting-off Machine. 

1 No. 2 Garvin Spring Coiler with die for cutting springs and 
looping them. 

1 Adt Wire Straightening Machin 

215 in. Bardons & Oliver Monitor Lathes with draw back 
collett. 

1 No. 3 Garvin 4 Spindle Drill Press. 

1 Garvin Screw Slotting Machine. 

1 Pedrick & Ayer 8in. Wing Pate nt Wet Grinder. 

5 American Tool and Machine Co.’s Speed Lathes, 14 in, swing, 
with dovetall set over and 2 motions to spindle. 

910 in. Speed Lathes with quick return to spindle for drilling 


C C. WORMER MACHINERY CoO.., 
65, 67 and 69 Woodbridge St., W., DETROIT, MICH 





order. 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half-round, flat, or square wire, 
similar in shape to those shown in the cut herewith. Also similar articles made to 


Send samples of articles required, and mention quantity wanted, that we may 
quote prices for either machine or the goods, whichever may be desired. 


12> Bicycle and Labor Saving Machinery a Specialty. 





E.W. BLISS CO., 


1 ADAMS 8ST., BROOKLYN, WN. Y. 
Chicago Office, 100-104 Ww. Siig gy St. 


‘SSHONNd 


DROP HAMMERS, SHEARS, 
DIES AND SPECIAL MACHINERY, 


The STILES & PARKER PRESS 60. 











TOOLS 


FOR 


SHEET METAL WORK, 





PRESSES, DIES, TINNERS’ 
TOOLS, SHEARS, 


NIAGARA STAMPING AND TOOL CO., 
BUFFALO, N. Y. 














FOR SALE—GEAR CUTTERS. 


One 48” Gleason Planer. One 42’’ Gleason Planer. One 72” Niles 
Rotary, Automatic Feed. One 36” Blaisdell, Hand Feed. All in perfect 
condition, good as new. Write for full descriptions and prices. 


P. H. & F. M. ROOTS CoO., 


CONNERSVILLE, IND. 





NT ANYTHING IN THE 


costs: DROP HAMMED ERS § 
Ns e UTOMATIC DROP Uni AMps 


‘* The Mills of the Gods Grind Slowly,’’ 


BUT NOT SO OF 
OUR H d 
ovF Lathe Gentre Grinder 
Just the Tool for You. 


TRUMP BROS. MACH. CO., Mirs., 
WILMINGTON, DEL. 


Ns x00 


SEND FOR CATALOGUE 


ner 5 Deck Mis. ©. 


NEW HAVEN.CONN. 


LARGEST LINE INTHE MARKET 











Announcement 





iia Springfield Machine Tool Co. 


SPRINGFIELD, OHIO, 


on now selling direct to the trade (heretofore ex- 
clusively to certain jobbers) their entire lines, em- 
bracing 12”,15'' and 20’ Crank Shapers, Hand Fox 
| Lathes, 26” Tripie Geared Belt Shaper, Cab. Tur- 
ret Lathes, Power Presses, Bench Str. Press, Arbor 
a | P resses, etc. 
one Prices consistent with the times. 
Correspondence invited. 


The nga 15” and 20" TS" Shaper.| pend 
WE LEAD, OTHERS TRY TO FOLLOW. 


If it is not true that we are building THE BEST BLOWER now on the 
market, why this haste on the part of others to discard methods of construction long 
considered by them as good enough, and why their efforts to imitate our new ideas? 

When you require a positive blast and want something efficient and economical, 
write to 


THE CONNERSVILLE BLOWER CoO., 















CONNERSVILLE, IND. 

















el atl 
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HARRISON SAFETY BOILER WORKS. 


ENGINEERS AND CONTRACTORS FOR 
Complete Steam Generating Plants, including 
WHARTON-HARRISON SAFETY BOILERS, COCHRANE FEED-WATER 
HEATERS, HEATERS AND PURIFIERS, SPECIAL HEATERS, 
COCHRANE SEPARATORS, CAST IRON TANKS, &C. 
Specifications and estimates furnished on receipt of details of requirements, 


Works and Main Office: GERMANTOWN JUNC., PHILA., PA. 


New YorK, N. Y.: 616 Havemeyer Building. ATLANTA, Ga.: Chas. H. Willcox, 
Daas, TEx.: Hunter & Booso. 


THOS. H. DALLETT & CO.,| Shriver’s New York Traveling Cranes 


YORK ST. & SEDGLEY AVE., PHILADELPHIA 
¢ ‘ FOR HAND OR 
MANUFACTURERS OF ELECTRIC POWER. 


ELECTRIC cia 

Specially adapted 
for driving Machine 
lools, Cranes, Ele- 
vators, 
Pumps, 
Presses, 
and other 
Machin- 
ery. 
Wealso make 


Portable Drills, Hand 
Drills, Boiler Shell 
Drills, Light Drill 

Presses. 


















333 East 56th St. 


T. Shriver & Go, % 5 ft oot 


MANUFACTURERS OF 


AY ELING CRANES of 1%, 3, a5 my" 10 Tone 
city. e opera 
by Blectricite: pe y Hand, or wholly orin part 











pes Wo reester Mass. 


(CATALOGUE x 





Ask your nearest Dealer, or send to the 
Manufacturers for 


a THE LATEST 
4. os == |MPROVED DRILL CHUCKS, 


Strong, Accurate, Durable, Cheap. 


THE E. HORTON & SON CO., 
Windsor Locks, Conn., U. S. A. 











Style A, Three-Jaw. 
Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbary, London, Eng. Awards at the World’s Fair. 


Style B, Two-Jaw. 





CUSHMAN CHUCKS. 


We have recently improved our full line of Geared Scroll Chucks 
and have also added a 10% inch and a 15 inch. Prices and discount on 
application. 

Send for our catalogue of all kinds of Lathe and Drill Chucks. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 
Oneilafe ChukCe, |PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful 
f y grip 
ONEIDA, N.Y., U.S. A. than any chuck ever offered. This seems a foe 
Manufacturers of The Mon. | Claim, but we prove it to mechanics who will 


arch Lathe Chuck and Little |}@Xamine. Ask at your 
Hercules Drill Uhuek, Write for partic ulars. ’ eee Se ve 


catalogue direct, or to 

caus. cnunomiLt a co, ud, | THE D. E. WHITON MACHINE CO., 

Finsbury, London, ENGLAND. | 5 Qak Street, New London, Conn , U.S. ,% 
Or, SELIC, SONNENTHAL & CO., 


: Ss \ Jordan Planer Chucks, 85 Queen Victoria St. London, E. C., England. 


SEND FOR CIRCULAR, 
Cc. W.JORDAN SKINNER CHUCKS. 
Independent and Universal 


4 Wayne St., 
WORCESTER, MASS. Chucks, Combination Lathe 


















Chucks with patent revers- 









A TRAVELING CRANES. 


Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts., 

PHILADELPHIA, PA 


CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
SEND uid. CATALOGUE. 


Send for Circulars 
and References. 












23438 & 2345 
Callowhill St., 


PHILADELPHIA, PA. 
ESTABLISHED 


EDWIN = “*\sez. 
HARRINGTON, 
SON & C0, (Incorporated. ) 


1616 Pennsylvania Ave., 
PHILADELPHIA, PA. 
) —MANUFACTURERS OF— 


ity Metal Working Tools. 


Double Chain Screw Pulley Blocks or Hoists. 

Complete equipment of overhead Railways for 
shops, foundries, warerooms, etc., consisting in part 
of Turntables, Switches, Plain and Geared Trucks, 
etc. Gear cutting a specialty. 


BOSTON WORKS RX BEAM CALIPERS 


~ [abies ian IN 5 SIZES 
Any graduation, 
35 HARTFORD ST., BOSTON, MASS. 
GEARS, ALL KINDS, SMALL OR LARGE. 


Also Vernier and Metric System. 
WARRANTED ACCURATE. 

300 LIST IRON, 600 LIST BRASS. 

Catalogue FREE to any Business Firm. 


IT WILL PAY YOU tosend for my circulars and 






























cUver 8,000 in Use’ 


prices. E, G. SMITH, Columbia, Pa. 

















COILS and 
BENDS of 





Dixon’s Silica 
Graphite 






















IRON, 
Pai nt BRASS, 
and 
WiIIl preserve a roof for TEN to 
FIFTEEN YEARS- perhaps COPPER PIPE 
longer, without repainting. of every 
Unequaled for SMOKE STACKS, : 
BOILER FRONTS, Ete. description. 













The National Pipe Bending Co. 
&2 River St., New Haven, Conn. 


Send for circulars on Paints and Painting. 


JOS. DIXON CRUCIBLE CO., Jersey City, N. J. 








ible jaws, Drill Chucks, 
Planer Chucks and Face 
Plate Jaws. 

SKINNER CHUCK CO., 


New Britain, - - Conn, 
SEND FOR CATALOGUE, 





Ch k The National, 
| ( S INDEPENDENT, 
UNIVERSAL, or 
COMBINATION, 


Est’d 1882. Strongest. Easiest to change. Best finish. ‘ " 
Reversible Jaws Cpateated) ¢ iving 5 “changes in- Write The Pratt Chuck Co., Clay 


cluding every possible position. frposrmareD Cata- | ville, N. Y., U.S. A., for free illustrated 
LOGUE sent. Libera discounts. rompt shipment, catalogue of 


worst Sa ihe it POSITIVE DRIVING DRILL CHUCKS. 


89 Cortiandt Street, N. Y¥. 
Works, 1300 Hudson, Hoboken, N. J 
Will drive either straight or Taper Snank 
Almond Drill Chuck, Drills, Reamers, Rose Bits, etc., of any size, 
Sold at all Machinists’ without a possibility of their slipping. 
seed) Supply Stores. FOREIGN AGENCIES; 
Ph. Roux et Cie.,54 Boulevard du Temple, Paris, 
T. R. ALMOND, Potent E. Sonnet nthal, Jr., Neue Promenade No, 5, 
83 & 85 Washington St., | pe rlin, Germany; Selig, Sonnenthal & Co. , 85 Queen 
BRooKLyN, N. ¥. Victoria St., London, E. C., England. 
















CUTTING DIES FOR 


Cloth, Paper, Rubber, ete, C7 a, Tt GS 


Best Steel, Finest Workmanship. 
—_ THE CUPOLAS, LADLES, TRUCKS, 
— ie Hoggson & Pettis Mfg.Co.,| petroit Foundry Equipment Co., 


NEW HAVEN, CONN, 702 TEMPLE Court, CHIcaco. | ceraoir, 
Mfrs. of the Celebrated Sweetland Chuck, New Yor« Orrice, 182 Front ST. MICH. 














MARKING MACHINE, 


For rolling 
trade-marks 





J. A. FAY & C0., 


Offices, FRONT & JOHN STS., Cincinnati, 0., U. S, As 





MAKERS OF 
on flat or round P 
iron or Stee! surfaces. Wood-working 

sed 6 

Cutlery, Machinery 
Pistol, FOR ANY PURPOSE 
Twist Drill, . 
Wrench, and many “Grand Prix " Paris, 
= fe — Highest Awards Chicago. 
Read up. 
Catalogue “B"’ free. eo 
DWIGHT SLATE MACHINE CO., APPLICATION, 








RACTICAL of two or three issues,and orders can 
DRAWING 9? | hereafter be filled by the set only. 
s | Anumber of engineering schools 
By J. G. A. MEYER. are yo ey se articles in “yd of a : ae 
The demand for back numbers of | teXt book on this important branch 
the American Machinist, containing | k= c Seip ae ie ‘American Machinist, 
this valuable series of articles, has eset of 92 papers w e sent by | or 
been so great, that, notwithstand- | mail to any address in the U.S.. Cane | 203 BROADWAY, 
NEW YORK. 


ing it has compe sled us to issue | ada or Mexico for $5.00, post paid, 


special reprints of several of the! and toany foreign country for $7.00. 
PRESSES, PUMPS, PUNCHES, JACKS, VALVES, 
FITTINGS, PACKINGS, ACCUMULATORS. 


PHYDRAULIG TOOLS FOR RAILROAD WORK. 


VREELAND’S TRANSFER JACK will remove and replace Drivers 
@ or Trucks without Jacking Up, andis now in use on over 50 Railroads. 


SEND FOR CIRCULARS. 


The W. & S. Hydraulic Machinery Works, 


WATSON & STILLMAN, Proprietors, 
204, 206, 208 aud 210 EAST 43d STREET, NEW YORK. 


HARTFORD, CONN. 
articles, our stock is now limited to | Order now before our stock 
| complete sets, with tne exception | of papers is exhausted. 


ADDRESS : 
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PRIGHT DRILLS, 


Plain and Universal Radial Drills, Sensitive Drills, Boiler Makers’ Drills, 


Standard Engine Lathes, Planers, Shapers, Milling 
chines, Bolt Cutters, etc., etc. 


MANUPRACTURED BY 


THE LODGE & DAVIS MACHINE TOOL CO. 


Works: CINCINNATI, 0., U. 


Newy York, 
110 Liberty St. 


Philadelphia, 
19 N. Seventh St. 


Chicago, 
68-70 S. Canal St. 


San Francisco, 
21-23 Fremont St. 


Boston, 
23-25 Purchase St. 


Machines, Screw Ma- 


S. A. 


St. Louis, 
823 N. Second S'. 


Pittsburgh, 
Market and Water Sts. 














| ENCINE LATHES. 
a t h e S Pe. ¢° Fy ad a in lengths of 8, 10, 12, 14, 
With all modern Improvements. 
OUR PAT. RADIAL DRILLS ARE BEST. aime ' 


Good tools produce good work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are in position to offer the best Mechanisms 


Dietz, Schumacher & Co., 
to be obtained at a moderate price. 


Cincinnati, 0., U. S. A. 


UNIVERSAL BRASS WORKER. 


‘This machine is adapted to a very large class of brass 


















and iron work, covering the features of the Monitor Lathe in 
a superior manner. The Universal Brass Worker will accom- 
plish for $4.00 what is doubtless now costing you $20.00. We 
shall be pleased to hear from you stating what pieces you 
have to produce in large quantities. 

We keep one of these machines, under the belt in our shop, 


ready to show at all times.” 


THE LODGE & SHIPLEY M. T. CO., 
CINCINNATI, O., U. S. A. 


FLATHER & COMPANY, 


NASHUA, N. H.,, U. S. A. 


LATHES, 


SCREW MACHINES, 
PLANERS AND SHAPERS. 


BICKFORD DRILL AND TOOL CO. 


3 PIKE STREET, CINCINNATI, OHIO. 
BUILDERS OF 


UPRIGHT, RADIAL, HALF AND FULL 
UNIVERSAL RADIAL DRILLS. 


BORING AND TURNING MILLS. 


JAPANNING, TINNING, NIGKELING, iA ACHINER y 


And all kinds of FINISHING. Best facilities for For Reducing and Pointing Wire, 


manufacturing small articles in Brass and Mallea- 
ESPECIALLY ADAPTED TO POINTING WIRE 


ble Iron. Send sample for estimate. 
H.B, MAXWELL, 420 & 422 W. Court St., Rome, N.Y, { RODS AND WIRE FOR DRAWING. 
For Machines or Information address the 


Moro Worm and Worm Gear EAR, Wate 








The Flather Lathe, 22 inch. 
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FOR PREVENTING RUST ON 
BRIGHT SURFACES. 

Is not only USEFUL but is 
a NECESSITY to all. 


Manufacturers and Shippers of Bright Machinery, Tools, Locomotives, Steam Engines, &o. 
ENSON BRO. & 3 
To learn all about it address owe 








§. W. GOODYEAR, Waterbury, Conn. 
Consumes less 


Stover Power Hack Saw 
and Friction Turret Drill 


This Drill is for tight, sensitive and 
rapid drilling. wae greatest power 
when speed is slow, and is most sensi- 
tive when speed is high. 

Power Hack Saw is made in two 


power and gives 
better results 
than any other 
System. Infor- 
mation cheer- 


fully furnished. 
> The Albro-Clem 
Elevator Co., 


41] & 413 Cherry St, 
Philadelphia, Pa. 


















circulars 
andprices. 
STOVER 
NOVELTY 
Works, 
28 River St. 








UTTIN 
UTTIN 
UTTIN 
UTTIN 


LELAND, FAULCONER & NORTON CO. Detrt, Wich, 
MANNOCITI 


EDMUND MULLER & MANN, Mfrs. » For use on iron | 

Berlin, Germany. ' steel, brass, copper 
or other metal. Adopted exclusively by prominent German Government Railroads, iron and steel 
works, engine, machine, shipbuilders and numerous other trades. 


RADIAL DRILL No. 1. 


With Patent W Automatic Stop. 


EA 

EA | 

EA | 

EA ‘ 














A Perfect Anti=-Rust Compound. 


VILMAR & COETZE, Sales Agents, 
81 New Street, NEW YORK. 























CABLE ADDRESS: 


‘Trimmer. 


American [Machinery Co., 
Detroit, Mich., U.S.A. 





Branch: 11 Old Hall St, 


THE AURORA TOOL works, Aurore, Ind. i 
Liverpool, - Ena. 


Builders of Upright and Radia! Drills, 


BACK VOLUMES OF THE AMERICAN MACHINIST 


For any of the fourteen 
years, 1880 to 1893, inclusive, may 
still be obtained, if ordered soon, as our 
stock is nearly exhausted. Price, unbound, $3.00 per 
volume, postpaid. Bound in cloth, $4.00 per volume (purchaser 
paying freight or express charges). No separate back numbers prior to 1893 
are now carried in stock. Only complete volumes furnished prior to 1893. Address, 


AMERICAN MACHINIST, 203 Broadway, New York. 


LANDIS BROS., WAYNESBORO, PA, 











Manufacturers of 


Universal and Plain Grinding Machines. 


Indispensable for first-class work. Most econom- 
ical method for finishing. Only way perfect work 
can be produced, Water used in every operation. 
Have no equal forconvenience. Fully guaranteed. 


Send for Catalogue, 


ndon, E. C, 





No. 3 UNIVERSAL GRINDER, que, Paris. 








an Chas. Churchill & Co., 21 Cross St., Finsbury, 


France and Belgium: Ad’Janssens, 16 Place de la Repub- 
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Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 


MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


















_|F. E. REED 00., 


Worcester, Mass., 8 — 







MANUFACTURE 


ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents, (1! Liberty St., New York. 
60 South Canal St., Chicago. 





W. C. YOUNG MFG. CO., "x= 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 












New Haven Manf’g Co., 


NEW MAVEN, CONN. 


IRON-WORKING MACHINERY. 





a Cutter and Tool Grinder. 


If you need either, and where 
is the shop that doesn’t? write 


The Cincinnati Milling Machine Co., 


Cincinnati, Ohio. 

















NEW LINE OF ENCINE LATHES. 
DRAPER MACHINE TOOL CO. 


SUCCESSOR TO LATHE & MORSE TOOL CO. 


WORCESTER, MASS. 








EVERY 


SHOULD HAVE 


MACHINIST 


will be sent, express paid, to any one sending 
$1.00, and the money paid for book will oa re 
funded with first order amounting to $10.00 
or Over. 


MONTGOMERY & CO., 


105 FULTON STREET, 
NEw YORK CiTy 


A COPY OF 


OUR CATALOGUE. 


It is a 704 page cloth bound book. A copy 








P, BLAISDELL & 00, 


Manufacturers of 





WORCESTER, MASS, 









MARE YOUR TOOLS WITH A STEEL STAMP. 
XWe QUO STAMP W 5) 
123 CHAMPLAIN ST. 
CLEVELAND. OA/O. 
SEND FOR PRICE LIST NO. 4e 










maaernane’ S # PIPE « THREADING 
Cutting-off ” Machines 


Both Hand and Power. 
Sizes 1 to 6 inches. 

Water, Gas, and fteam 
Fitters’ Tools, Hinged 
Pipe Vises. Pipe Cutters. 
Stocks and Dies univers- 
ally acknowledged to be 
THE BEST. Send for 
\\ catalog. 
Armstrong M fg. € 

Bri vis Bye 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 
Manufacturers of 


: ‘Shaping Machines, 
Drilling Machines, 
Bolt Cutting | Machines. 





CHAS. CHURCHILL & ¢ & 00., Lt'd, 
21 Cross St, Finsbury, London, 


SOMETHING FOR YOU 


TO EXAMINE! 


OUR NEW TOOL-BLOCKS 


And Accelerated Speed Machines. 


HAVE YOU ONE OF OUR CIRCULARS ? 
A Postal is Sufficient. 


HURLBUT-ROGERS MACHINE C0., 
SOUTH SUDBURY, MASS. 








PRENTICE BROS. Wereester, Mass. 






Standard Tool Room Lathe. 
Double Back Geared 
Head. 

11 to 21-inch swing. 


kers of Vertical Drill Presses, 12 to_50-inc h 
m.. Radial Drills. Gang Drills, Boiler Makers’ 
Drills, Radial Drilling and Countersinking —s 
chines, for te plate and bridge work, Specia 

ing Machinery 
“ ne Lathes : from 11 to 21-inch swing, any 
length of bed, with sirgle or double back- geared 
heads and any style of rest, with or without taper 
attachment. SEND FOR CATALOGUE. 

FOREIGN AGENTS: 
CHAS. CHURCHILL & C0., L't'd, London, Eng. 

SCHUCHARDT & SCHUTTS, 59-61 Spandauerstrasse, Berlin, Germany. 

ADPHE JANSSENS, 16 Place de la Republique, Paris, France. 









CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


D. SAUNDERS’ SONS, 


MANUFACTURERS OF 


PIPE CUTTING AND THREADING MACHINES, 


Steam and Gasfitters’ Hand Tools, 
Tapping Machinery for Pipe Work, ete. 
Ut 


The No. 4 B Machine for Cutting and Threading 
Pipe & in. to 4in., by HAND or POWER. 
SEND FOR CATALOGUE TO 








JONES : LAMSO 









. Capacity 

2 in. diameter, 
24 in. long. 
2 BY 24 FLAT TURRET LATHE. 





N MACHINE CO., 


SPRINGFIELD, VERMONT. 


SOLE BUILDERS OF THE 


FLAT TURRET LATHE. 


ALSO BUILDERS OF OTHER 


TURRET MACHINERY. 


PUBLISHERS OF 


“RAPID LATHE WORK,” 


BY NEW METHOD. 
(Hartness System.) 


SEND FOR CATALOC. 












f, ARMSTRONG TOOL HOLDERS, 


Egan Co.'s Shops 


» ARMSTRONG BROS. TOOL CO, & 
’ 7C-78 Edgewood Ave,  - 
SEND FOR CIRCULARS. — 
Cuas. CHuRCHILL & Co., Ltd., London, Eng., Agents. Swags 






Lathe and 
~~ For Turning, Planing and Boring Metals, Practical, all around, every-da Planer 
me Tools. Over 10,000 already in use. Two hundred working in ae Fay Toot 
‘ool. 


MANUFACTURED ONLY BY 


CHICAGO, ILL. 
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No. 8 C. Forbes? Go 2 se 
Patent Die Stock. © «+ <x 
Range 2% to 6 inches R. H. om « 





rat.KEY-SEAT SETTING 


PATENT UNIVERSAL 


GAUG= 
SCREW-CUTTING CENTER 


y-wvice aco, TWIST DRILL GAUGE 


E. BoSTON, Mass. 








HARD FIBRE. 


A Substitute for Hard Rubber, Brass, 
Rawhide and Leather, made Hard or 
Soft, in Sheets, Kods, Tubin , Washers, 
for Electrical Insulation, Friction Bear- 
ings, Noiseless Gears, Dust Guards,Pack- 
ing and General use in Machine Work. 


Send for Catalogue and Samples. 
DELAWARE HARD FIBRE CO., 


Wilmington, Del., 








Trade Mark. And 15 Long Lane, London, E. C. 


INSTRUCTION» MAIL 


IN ARCHITECTURAL DRAWING, 
ARCHITECTURE, 

PLUMBING, HEATING ano VENTILATION, 
BRIDGE ENGINEERING, 

RAILROAD ENGINEERING, 

SURVEYING ano MAPPING, 
ELECTRICAL ENGINEERING, 
MECHANICAL DRAWING, 

MINING, 

ENGLISH BRANCHES, anp 


MECHANICS. 


Diplomas awarded. To begin students need 
only know how to read and write. Send for FREE 
Circular of Information, stating the subject you 
think of studying to 


The Correspondence School of 


Mechanics and Industrial Sciences. 
SCRANTON, PA. 


4000 STUDENTS 








W. D. FORBES & CO., 
1300 HUDSON STREET, 


HOBOKEN, N. J. 


OUR EXPERIENCE IN EXPERIMENTAL GUN MAKING 
PLACES US IN A POSITION TO OFFER THE BEST FACIL- 


ITIES TO INVENTORS OF SMALL 


ARMS WHO DESIRE 


TO SUBMIT WEAPONS TO THE NAVAL BOARD. 
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HAMILTON 
MACHINE TOOL 0, 


NE. Cor, Water & Market Sta, 
Hamilton, Ohio, U. 8. A. 


MODERN 
16”, 22”, 26’’, 32’” and 36/’ 
Back Geared and Power Feed 


DRILL PRESSES 


: A SPECIALTY. 
OORRESPOMDENGE SOLICITED. 


—— 
————eEe 





THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE CoO., 
> $03 Peach St., 







The cut represents 
our Stationary and 
Portable Key - Seat- 
m® ing Machine. which 
fully meets all the 
requirements of a 
They are furnished 
with one, two or three Arbors as 
desired, to cut any width of key-seat 
up to 2 1- 7 inches wide. 

15-16 inches Arbor works 

Mi, all bores from 1 15-16 
inches to 3 inches diameter, 
rand cuts seats 12 inches 
lon 

2 7-16 inches Arbor works jn all ay “from 2 716 inches to 
6 inches diameter, and cuts seats 16 inches long. 

4 7-16 inches Arbor works in all bores from 4 7-16 inches to 
14 inches diameter, and cuts seats 26 inches long. 

With an attachment for the purpose seats can be cut in holes 
as smal) as 1 inch diameter, by one passage of the cutter. 

If the work is heavy and too large to be placed on machine it 
can be detached from stand and used as portable wachine, 






machine shop, 


~ Send for Circular. 
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BARNES’ 


7 UPRIGHT DRILLS 


Complete line, ranging from 
our New Friction Disk Drill, 
for light work, to 42-inch Back 
Geared Self Feed Drill. 

Send for Catalogue and Prices. 


WEG JOH BARNES (0, 


995 Ruby St., Rockford, Il). 
ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., Lro., 
21 Cross St., Finssury. LONDON, E.c., ENG 
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WM. SELLERS & C0, Incorporated, 


PHILADELPHIA, PA. 
MANUFACTURERS OF 


Fees MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangers, Oouplings, Ete. 


| 


Se INJECTORS FOR ALL CLASSES OF BOILERS. 













THE LONG & ALLSTATTER 0. 
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HAMILTON, OHIO, U.S.A. 3 ce 3 

$ Indicat $ 

OVER 300 VARIETIES AND SIZES OF > 4 nN 1Ca Or > 

/ 1 3 No, 106. 3 

@ Working parts enclosed . 

@ like a watch, and as / $ 

@ well made. Graduations /-J £ e 

@ show every revolution, Ah? . 

@ rez pang either right or \\A € 

@ left ickel plated. . 

@ Many improved fea- ' % 

@ tures make this the best 7 

@ Indicator on the market at anywhere . 

@ near the price. . 

3 Price: PLAIN, $1.50. > 4 

1R¢ Wit Spit Cap, $1.75. 2 

o Catalogue of Fine Tools free. 3 

; 12 L. S. STARRETT, * 

DOUBLE PUNCH AND SHEARS. > ATHOL, Mass., U.S. A. 3 

@ London Agents: Chas. C yoy & Co., Ltd., @ 

PUNCHES AND SHEARS 2, nC ross St., Finsbury, E. & 
hAbbbbhbbihbii i hibit ip 
he bp he bo bo bo bp bp bp bp bp bp bp i ip i ip ip ip ip 

CHINES F in Brass or Iron that you want manufactured 

AND DR Pp & in quantities, write to THz Jonrs Bros. ELEcTRIC 

a | Co., 28-80-32 West Court St., Cincinnati, O. 





DETRICK & HARVEY MACHINE CO., 


MANUFACTURERS, 
BALTIMORE, MD. 


ADAMS 


Leo Automatic Bolt-Threading & Nut-Tapping Machine 
OF» Made in all Sizes to Cut from 1-4” to 6” =F 


The simplest and most durable machine in existence. The thread- 
ing head is made entirely of steel. No links, levers, springs, caps. 
cases, blocks or die rings in or about the head. Separate He ads 
and Dies Furnished. Write for de escriptive cireular and price 
liste 











Manufacturers of The Open Side Iron Planer. 





D’AMOUR & LITTLEDALE, 


12” DRILLS. 204-206 E. 43d St, NEW YORK. 


Correct in Design, Workmansh = Price. 
Patterson, Gottfried & Hunter, Ltd., 146-150 Center St, New York, 


AGENTS FOR NEW YORK AND VICINITY. 


THE = DRAW STROKE TRIMMER, 


An Indispensable snd 
for all ench Wood 
workers. Latest and 
Best Design. Infringers 
Prosecuted. Trial, not 
orders, solicited. 


PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 








OL MASS.Us Usa 


TIRE 
Catalogue Free 











BECAUSE IT COMBINES SO 
MANY GOOD POINTS. 


It requires no change for varying pressures of 
steam, can be placed in any position, is simple in con- 
struction, conveniently eome at for cleaning, and all 
valves or other fittings required are such as can be 
had of any dealer. 

Do you want to know more about Rue’s 
**Unique”’ Single Tube Injector @ 


|WHY IS IT ‘‘UNIQUE’’? 





If so, send for Catalogue describing this and many other 
styles, and co my aap. also a great deal of information about 
in je ectors of use to every engineer or mechanic. 


~ Rue Mfg. Co. -»118N.9th St., Phila., Pa. 








BERTH 


a _________________} 
NO KEYS. NO ner enn tee: NO SLIPPING. STUART’S PATENT 
Compression Wedge Coupling. 


SENT ON TRIAL. 


Can be attached or removed in a few seconds without 
injury to shaft or coupling. 


SIMPLEST and BEST in MARKET, 
Also the Cheapest. 
Send for discount and illustrated Price List of 20 sizes, 


R, J. STUART’S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 

















PUNCHING «* SHEARING MACHINERY 


3 BOILER MAKERS ROLLS. > 
New Doty Manuracurine (©: 
SANE Sve BE W ASONSm. | | 


+ ———__— ~ ——— 


EE ibis ; MITA AA 
MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for | hocereee | an ~ rs. 
EVERY SCALE GUARANTEED. SEND FOR LIS 

COFFIN & LEIGHTON, SYRACUSE, “N.Y. 


ROBERT POOLE & SON CO. 
ENCINEERS & MACHINISTS. 
TRANSMISSION MACHINERY 

















SEND FOR CATALOGUE. 


‘WOR CESTER MACHINE SCREW co 








FIN 
Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 
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MACHINE MOULDED GEARING 


SPECIAL FACILITIES FOR THE 


HEAVIEST CLASS OF WORK 


BALTIMORE. MD. 
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ARTHUR'S . UNIVERSAL ” ROPE GRIPS, 


Save the Expense of Hoisting Goods by Man-power. 
Have you Power in your Building, or can you 
put in Electric or Gas Motor? 


ee ee THE ARTHUR C0., Gen’! Machine ym 


86 John St., N. 











m& HENDEY MACHINECO. 


TORRINGTON, CONN. 


MANUFACTURERS OF 


IMPROV ED 


PILLAR SHAPERS. 


15 Inco To 25 INCH. 


Heavy, Powerful and 
Rapid Workers. 


Guaranteed strictly 


work 


Machine Shops, 











15-INCH PILLAR SHAPER. 


in every way. 


The 25 inch is adapted | 
to the heaviest class of | 
in Iron and Steel | 
Mills, Engine Works, and 


Agents: CHARLES CHURCHILL & CO. Ltd., London, England, 
SCHUCHARDT & SCHUTTE, Berlin, Germany 
PUGEN SOLER, Basel, Switzerland, 












first-class fi, 


etc. 





25-INCH PILLAR SHAPER. 
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THE OO See AUTOMATIC CUT-OFF ENGINES, 
Slow Speed, Medium Speed Simple, Compound, and Tripls Expansion 
and High Speed Engines. Enginss, High Pressure Boilers, 








}]} Complete Steam Power Plants of 
Highest Attainable Effi- 
ciency, Address 


si ” Buckeye Engine Co. 
be No. 26 Franklin Ave, 
SALEM, 0. 








7 mi TAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts., PHILADELPHIA, 


New York Agency, 
18 Vesey St., N.Y 


Branch Office, 
246 Lake St., CHICAGO. 




















<== == 


2 styles, Built from 1 to 60 Horse Power. Send for Circular. 
BACKUS WATER MOTOR CO., Newark,N.J. 
Also Mfrs. VENTILATING Fans. 


2 WATTS. CAMPBELL Co. 


“MANUFACTURERS Bree Whe Lag 
OF IMPROVED - — i 


CORLISS, STEAM ENGINES ; 


Lao EN 
IN put Ones ; se = 



























WA or 





b FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 


a3) ENGINES 


yy D weston ENGINE cO., 
i PAINTED POST, N. 
SENTATIVES. 


(Tandem Compound.) 


WESTON 


\ ges 
HIGH PRESSURE BOILERS AS 
= SULTAN SCHOLL & CO. peg” rty A osthatal 


AND 
GEO. D. HOFFMAN, 


COMPLETE POWER PLANTS : H.M. SCIPLE & CO., 3d. Arch Sts. Phile Pa, 





AUTOMATIC 
ILIGIHI SPEED 












Over 36,000 Engines in Use 


GAD AND GASOLINE 


ENCINE. 


The Simplest ever made. 
Send for Catalogue. 


SAFETY VAPOR ENGINE (0. 


83 Reade St., cor. Church St., 
NEW YORK. 


General Agents Wanted. 


STRANGE, BUT TRUE!! 
Nar New Paacest Raw Hine Goan 


ASTONISH THE 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 





w EBER GAS & GASOLINE ENGINE. 
- Simplest and most economical 
engines on earth. 
Fully Guaranteed. 
fm A boy starts it, requires only a 
fm few minutes’ attention a day. 
a Guaranteed cost of running 1 
cent per hour per H. P. Write 
forcatalogue. Address No.414 
Southwest Benlovard. 
WEBER GAS AN 
GASOLINE ENGINE co. 
Kansas City, Mo. 


ENS ee CONE CO. 














HANGING AND STANDING 













CONES, MACHINERY WORLD. 
nihousands 10 Son.P. For . ¥ - , ‘ened 
information ress, an eta 
No. 85 WATER STREET: : y 

BOSTON, MASS. . ; ? 
They require No 
— Lubricant 


They are Noiseless 
and Clean. 


NEW F PROCESS RAW HIDE CO.,|« 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N.Y..U.S.A. 


ORR & SEMBOWER, 


(INCORPORATED.) 


VERTICAL, HORIZONTAL, MARINE 


—- AND= 


i) HOISTING ENGINES, 


a WRITE FOR CATALOGUE AND PRICES. 
= ies Liberty Street, Factory at 
NEW YORK. READING, PA. 

















42 S. Clinton Street, 
CHICAGO. 








CORLISS STEAM ENGINES. 


Simple, Compound and Triple Expansion, Condensing and Non-condensing. 
Tanks and Stand Pipes, Feed Water Heaters, Steel Plate Chimneys, Air Pumps and Condensers. 


PHILADELPHIA ENGINEERING WORKS, Limited, 


Mifflin St., East of Front St., PHILADELPHIA, PA. Long Distance Telephone 1781. 
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AMES IRON WORKS, ON Ye (eerste Hn 


pT LANE & BODLEY ( co 


CINCINNATI, OHIO. 


SHAFTING, HANGERS, PULLEYS. 


(Turned) (Strong, self- oiling) (Good proportions) 


SPECIAL STANDS FOR HEAVY SHAFTING. 


CORLISS ENCINES, 
Belt Elevators, Saw Mills, Etc. 
COMPLETE POWER EQUIPMENT. 


THE VERNON 


0, / 


‘Pa. 
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FROM 1 TO 40,000 POUNDS WEIGHT. 


Of Open Hearth, Chester or Bessemer Steel. 
True to Pattern. Sound. Solid. 


CEARING OF ALL KINDS, CRANK SHAFTS, 
KNUCKLES FOR CAR COUPLERS. 


Cross-Heads, Rockers, Piston-Heads, etc., for Locomotives. 
Steel Castings of Every Description. 


NTEEL 
[ A ) | ‘ \ Mores, Chater, Pur Ome $07 Library Sty Patch, Pa 


One nan 


HANDSOME CATALOGUE ON 


ay NDENSERW 
> THE a4] MFG.CO. 39 Contuanor St. WY. 


, DRY TEAM. MOFFET PORTABLE DRILL. 


UNSURPASSED Weighs 42 lbs. and 




















drilis from 34 to 





gens Centrifugal ASA 1% inches diam- 
Steam Separator. REAM ER. —_ 
For Supplying Clean and Dry Steam ee Runs with Steam 
a Will work in any —oRr— 
We ra position. Compressed Air. 








Lev noma wry Houses, 
ators, an cy . all pt 
adh ere why ns Ste am is n¢ 


(EVSTONE ENGINE ; MACHINE WORKS. 


Manufactured by 


son, 1-6 TIMOLAT, 


Revolution Counters, Car Fare Registers, &c. 5. 0 ae = = 
* —@ Positive Motion. is ?’ 5) KEUF NEW Sse Co 
s Steel Gearing. ENING 


Branch: 265 State St. Chicago, 
Manufacturers of 


Drawing Materials, 
Surveying Instru- 


Brass Wheels. 


Absolutely 
Accurate. 


\s \ A \ \ 


RAN 


‘i 









§ M. BALZER. ments, &c. 
Manufacturer of Count- "Sane m Drawing Instrume ants, Extra and Best ¢ yrality : 
ing and Measuring German Drawing Instrume ents Parag on, Duplex, Univer- 
Machi sal = T'square Helio , Blue Process Papen. Veiver 
129 W rth Street | Triangl MBAFOS, &C 
bd Slide Rules : Mannheim, Duplex, Charpentier, &c. 


——@ NEWYORK. 


LONERGAN” S SPECIALTIES 


Oil Cups for all Purposes. Sight Feed Lubricators, Pop 
Safety Valves, Check Valves, Water Relief Valves, etc. 
‘Clipper’ Injectors, and other Steam Appliances. 


J. E. LONERGAN & CO., 211 Race St., Phila., Pa. 


CATALOGUE FREE ON APPLICATION. 


A. & F. BROWN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING. PULLEYS, 


HANCERS, Etc. 


Catalogue on application. 





Here 








Estimates and Plans fur- 
nished for transmitting 
Power by 












“MOMS 59 & 915. Filth Ave., 
NEW YORK. 


Fifth and Buttonwood Streets, Philadelphia. 








Friction Clutch Couplings. } aon TR 
STEAM SIRENS, > VERTICAL 
weeeuaee ee SHAFTING. 

{7 Dey St., New York. Also for Erecting same, 
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» BROWN & SHARPE MFG. CO. 
| PROVIDENCE, R. |. 


PLAIN 
MILLING MACHINES. 


ient on small parts of Pistols, 
Sewing Machines, etc. 
One Boy can Operate four 
MS 6’ No. 12 or No. 13 Machines. 
) 





ENGLaNnD— poh & HICKMAN, 280 Whitechape 
Road, Li BE. 
Grenstas SC HUGHART & sc that 59 Span- 
da Berlin, C. (Small Tools). 
GERMANY- “6 Y DIEC HMANN Ansbac she orstr, 5 Berlin, 
W. 62 
FRANCE: ~FENWICK FRERES & CO., 21 Rue Martel, 
Pa 
F RANCE- ~F. G —  eaearncaas ER,140 Rue de Neuil- 
Ve : : a ly - uteaux 
 — Cmr0100, 12s. x PRED. A. RICH, 23 So. Canal St. 








MACHINE TOOLS. 


Complete Equipments. 


AILROAD, CAR, LOCOMOTIVE 
AND GENERAL MACHINE SHOPS. 


BRANCH HOUSES: 
NEW YORK, CHICAGO, BOSTON, 
PHILADELPHIA, PITTSBURGH. 


He NILES T00L WORKS 60., 


HAMILTON, OHIO. 
encanta e-— 
Correspondence Solicited. 
































CAR WHEEL BORER. 








To Those Interested In, or Using Valves : 


We have recently made improvements in the manufacture of JENKINS 
BROS,’ VALVES, having increased the number of bo 'ts, thickness of flanges, etc. 
We shall manufacture ONE GRADE OF VALVE ONLY, suitable for high 
or low pressure steam. The Jenkins Discs used in these valves are suitable for high 
f orlow pressure. We guarantee all valves stamped with Trade Mark. 
JENKINS BROS, 
Boston, Philadelphia, 


BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


BUILDERS OF 





New York, Chicago. 









FOR 


RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, 
SHIP-YARDS, BOILER SHOPS, BRIDGE 
WORKS, ETC., ETC. 


NEW YORK OFFICE, EqQuitaBie BUILDING. 
GEORGE PLACE, Agent. 


SPUR- AND SPIRAL-GEARED 


(‘““ SELLERS’ MOTION”’) 


ANE 


MADE BY 


The G. A. GRAY CoO., 


477-483 Sycamore St., CINCINNATI, O. rss 


SPECIAL OF FER. 


On account of changes in the sizes of our Screw Machines, we have decided to close 
out all our present stock of late model machines at a price 


1O PER GENT. BETTER THAN OUR REGULAR DISCOUNTS. 


We have for immediate delivery : 





| 20 SIZES. 
From 22//x22’’ 








1 No. 8 Se rew M: chine, with Geared Friction Head and Power Feed. 

1 3 ‘¢ Wire Feed. 

1 oe 8 oe ee [ai oe Lai ce 

a sg a os es 6 “s ‘* Power Feed, Wire Feed, and extra 
large hollow Spindle. 

1 No. 8 Screw Machine, with Plain Head. 

1 ‘* 8 Turret Lathe, with Geared Friction Head and Wire Feed. 


The following are partly finished and will be furnished with or without Power Feed 
or Wire Feed. 
7 No. 3 Screw Machine, with Geared Friction Head. 
5 * 8 " Bac k Geared Head. 
a ete - ” ‘* and extra large hollow Spindle. 


Write for Photograph, Description and Price. 


THE GARVIN MACHINE CoO., 





Rigid, Powerful, Conven- | = jem 


THE PRATT & WHITNEY CO, 


Hartford, Conn., 
MANUFACTURE 

Renshaw’s Ratchet Drills, Nos. 1 and 3; Upright Self-Feeding 
Hand Drilling Machines for Blacksmiths; Upright Drilling Ma- 
chines, single and multi-spindle, both those in which the spindles are without 
Pa feed movement and tables are operated by hand or foot lever, and those in 

which the tables have provision for adjust- 
ment, and spindles are fed by hand lever, 
or by hand wheel, or automatically ; also, 
Horizontal Drilling Machines, 
_ single and multi-spindle. 
Western Branch: 98 WEST WASHINGTON STREET, CHICAGO, ILL. 








“DROP FORGINGS AND 
MACHINISTS’ TOOLS 


OF EVERY DESCRIPTION 
UNEQUALLED IN QUALITY AND FINISH 


THE BILLINGS & SPENCER CO. 
HARTFORD, CONN. 


Eng land—CH. ARLES CHURCHILL & CO., 23 Cross St., Finsbury, London, E. C. 
France—L, ROFFO, 58 Boulevarde Richard Lenoir, Paris. Russia—/]. BLOCK, Moscow, 











Warner « SWASEY, 


CLEVELAND, OHIO. 


IRON & BRASS-WORKING MACHINE TOOLS 


Monitor Lathes, Turret Engine Lathes, _ Screw Machines, 
Forming Monitors, Boring Mills. 














SEND FOR CATALOGUE AND PRICES. | 


» | MANNING, MAXWELL & MOCKS, 


Manufacturers and Dealers in all kinds ot 


|| | sh TOOL AND SUPLES, 











graphe 
pplication. 
J.S.A 


Lowell, Mass., U. 







Manufacturer of ENGINE LATHES 
= from 17 to 60 in. swing. Cuts, Photo 


r* and Prices furnished on a 








The Celebrated 
F. E. REED 

) 16- inch Swing c 

Engixe Lathe. = 






(AHL 
sul 
a 







CEO. W. FIFIELD, 


111.113 LIBERTY ST., NEW YORE, 





We carry the largest line of Tools and Supplies in the City. 











LAIGHT AND CANAL STREETS, -_— - 





NEW YORK. 


DPRIGHT DRILLS, 
CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


ee s | WYMAN? GORDON J.M. ALLEN, Prestipenr. 


WM B FRANKLIN, Vice-PREsIpEnt. 
F. B. ALLEN, SrEconp VIcE-PRESIDENT 
J. B. Prerce, SECRETARY & TREASURER 


THE ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FOR SALE. 


We have several of our common engine lathes, 16 inch and 18 inch swing, 6 feet and 
8 feet beds, which we will sell at moderate prices. We are taking these out to make room 


"IMPROVED HENDEY-NORTON LATHES, 


which we are now building exclusively. 


THE HENDEY MACHINE CoO,, cx 


See our advertisement on page 18. 








ts l= WORCESTER, MASS. 
——."” DROP FORGINGS 
— WOOD WORKERS’ VISES — 
























Manufacturer 


APS & DIE 


Jv.M.CARPENTER & 
PAWTUCKET.R. |. 





sm 


ive 





